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An Address 


ON 


CHILDREN IN GENERAL PRACTICE: 


A STUDY BOTH OF TEMPERAMENT AND OF DISEASE. 


Being the Lloyd Roberts Memorial Lecture delivered at 
St. Mary’s Hospital, Manchester. 


By HECTOR CHARLES CAMERON, 
M.D. Cams., F.R.C.P. Lonp., 


PHYSICIAN IN CHARGE OF THE DEPARTMENT FOR DISEASES 
OF CHILDREN, GUY'S HOSPITAL. 


I Am told on all hands, by all who are concerned 
with the struggle to control him, parents and 
pedagogues, priests and physicians, that since the 
war the nervous child, so called, has become increas- 
ingly common. We know him well—pale and thin, 
wasting his meagre little body by the intense energy 
which he throws into the whole business of living, 
subject at times to fits of strange irritability or to 
uncontrollable outbursts of temper, a bad sleeper, a 
great refuser of food, never still for a moment, often 
squinting, stammering or incontinent of urine, prone 
to attacks of vomiting heralded perhaps by yawning, 
prostration, lassitude, foul-smelling breath, furring of 
the tongue, and a persistent irregularity of temperature 
which arouses fears of some latent tuberculous infec- 
tion. At his best he shows a certain fragility of aspect 
which is a constant source of anxiety to his parents ; 
at his worst, in response to the various stresses of 
his little life, to undue excitement, to some unusual 
exertion, or to some trivial and passing infection, the 
deterioration in his physical powers, in his mental 
achievements, and in his moral control may afford 
real and reasonable cause for alarm. 

The study of such a child may be approached from 
many points of view. We may regard him as present- 
ing in the main a problem in management. How 
sensitive he is to the influence of his surroundings at 
home or at school! Or we may concentrate attention 
upon the body rather than upon the mind, upon those 
defects of posture and of muscular coérdination and 
control which are in a sense the outward and visible 
signs of nervous irritability and fatigue. Or, again, 
we may view him from the standpoint of the bio- 
chemist and stress the etiological importance of that 
peculiar and characteristic instability of metabolism 
which he inherits from a stock, intellectually gifted 
perhaps, but often nervously unstable and prone to 
suffer from a variety of disorders such as gout, 
eczema, asthma, or migraine, all of which are 
expressions of some inborn tendency to errors of 
metabolism. Mind, body, and the metabolic processes 
of the body—let us glance at each in turn. 


MIND AND MANAGEMENT. 

We may perhaps define the nervous child as the 
child who is most sensitive to the influences of the 
grown-up persons who are in charge of him and who 
care for him. What is said of him, thought of him, 
feared for him, that he tends to become. In good 
hands, when his parents are sensible, self-confident, 
and care-free persons, who take delight in his achieve- 
ments and are in no way unduly perturbed by 
infantile delinquencies or trivial disturbances of 
conduct or of health, his progress may be more rapid 
than is the rule. Upon this element of suggestibility 
and of sensitiveness to the personal influence of 
others the whole of education reposes, and the type 
of child whom we are considering is capable of very 
rapid movement in either direction forwards or back- 
wards. But to any mistake of management he 
responds with a maximal disturbance. All children, 
and nervous children more than most, at some time 
or other may sleep badly, or refuse food, or wet the 
bed, or be obsessed by some particular fear; but 
= are transitory and trivial or grow to 
0440 


the proportions of formidable misfortunes according 
as they are cut short, because they are dealt with 
lightly and with optimism, or are perpetuated, 
because they are kept in the forefront of the child’s 
consciousness by the too obvious concern and 
apprehension of the parents. 

Again, a great deal of infantile misconduct is clearly 
designed by the child or forced upon the child by his 
desire to produce the maximal emotional response 
in his mother. No one can be successful in the manage- 
ment of little children who has not acquired the art 
of hiding from them their power to disturb. Those 
of us who have crying children, for example, are 
generally persons who are immeasurably distressed 
by the cry. A fixed determination to oppose and to 
make strain in the opposite direction is characteristic 
of many dominating, egotistical, nervous children. 
This negativistic attitude in the child is fostered by 
a common fault of management, a management which 
while powerless to control, yet never ceases from 
attempts to control. On the one side is ranged the 
child’s strong, irritable, and restless determination to 
oppose ; on the other, is arrayed a pitiful armament 
of never-ending reproofs, expostulations, appeals, 
threats, and trivial unheeded punishments. 

Punishment no doubt can be made effective, but 
in general it is true that it is precisely the parents who 
suffer in this way, the parents whose distress and 
preoccupation with the trouble have been the cause 
of the whole difficulty, who are least able to 
administer punishment sufficiently severe to bring 
the child to silent acquiescence. Punishment which 
leaves the child still dominating the position by his 
cry, still established in his determination not to 
yield, is worse than useless because it aggravates 
and does not control the situation. 

This spirit of negativism, this restless resistance 
against all traction that is exercised in too obvious and 
in too peremptory a way, is apt to find expression in 
all the activities of a little child’s life. It is a main 
cause of refusal of sleep, of refusal of food, and of 
refusal to get the bowels open, and of all the ills that 
follow therefrom. 

Thus that veritable anorexia nervosa, which so 
often afflicts the only child of well-to-do parents, 
finds much of its explanation in this negativism. 
Coaxed, urged, entreated, forced to eat, day in and 
day out, the mere sight or sound of the preparation 
of food may provoke a paroxysm of resistance. Yet 
such a child will often descend from his chair, in 
which the struggle has been waged, and astonish his 
parents by scavenging greedily for crumbs upon the 
floor. A small boy, who resolutely and successfully 
refused all food at meal times, was described to me as 
being kept alive by a propensity from which the 
united efforts of his mother and nurse could not 
break him, for devouring the crusts from a paper 
bag, armed with which he was sent to feed the ducks 
in the park. His tearful mother had even got into 
the way of inserting some nutritious pieces of brown 
bread and butter into the parcel in the sure hope of 
their consumption by the child. In such a case an 
alteration in the management may achieve the 
happiest results. The mother must hide from the 
child her ardent desire that he should eat. Food 
must be doled out with apparent reluctance. The 
child must be made to feel that the one thing on which 
his parents feels strongly is that he must not have 
too much. It is not a question of deceiving the child. 
The trouble has originated in, and been kept up by, the 
too obvious disappointment and too insistent entreaty 
of the mother. She must correct and it may be, 
for the time being, over-correct her own attitude in 
order to restore the sensitive child’s position to the 
normal. 

ENURESIS. 

Let us for a moment examine the genesis and 
significance of another common symptom of the 
hypersensitive and nervous child—enuresis. I see 


no reason why we should not recognise this common 
incontinence of urine, by night or sometimes by day, 
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as hysterical. From one point of view it is, of course, 
true to say that all children or most children are 
physiologically hysterical if by that we mean no more 
than that the most normal child is prone to fall 
under the influence of any suggestion which is per- 
sistently made to’ it by the grown-up people upon 
whom it relies for support and protection. In about 
6 per cent. of my cases of enuresis the suggestion has 
spread in the anxious mind of the child from the 
urethral to the rectal sphincter and incontinence of 
feeces has been added to incontinence of urine. In 
such cases the condition, although purely functional, 
resembles very closely the incontinence of feces 
which results from some transverse lesion of the 
spinal cord. The sphincter ani is palpably toneless 
and the anus patulous. Nor does the child feel the 
finger inserted in rectal examination. We have here, 
undoubtedly, I think, an hysterical paresis of 
sphincter and an hysterical anesthesia of the rectum. 
I think it possible that a similar hysterical paresis 
and anzesthesia exists at the neck of the bladder. 

In general, it is clear that the child with enuresis 
is a hypersensitive child to whom his infirmity is 
absolutely abhorrent. It may hang like a cloud over 
his whole life. He is incontinent not because he does 
not care, but because he cares too much. Doubtless 
backward children and children of low mentality 
generally are difficult to train to habits of cleanliness, 
but their failure in this respect is then in keep- 
ing with and does not contrast with the general 
level of their intelligence and achievement. In 
enuresis the general level of the child is often high. 
His zsthetic sense is, as it were, too highly developed. 
The accident distresses him unduly. He cannot 
drive it from his thoughts. He fears and dismally 
anticipates its recurrence. No doubt many children 
compensate by assuming an attitude of ostentatious 
unconcern, which may deceive those who do not 
know the child or who have little understanding 
of children. No doubt, too, there are times and 
seasons when the child forgets his trouble. Just so in 
dyspareunia in early married life, existence is not 
always or wholly overclouded and some genuine 
happiness may be found in the ordinary activities of 
life. Yet the thought of the trouble is always in the 
background, only to be entertained to become over- 
mastering. And far back in the infancy of this 
sensitive, suggestible child, paling, flushing, perhaps, 
too, stammering, who shows himself, however care- 
less and insensitive to all appearance in this one 
respect, in all other respects easily upset by reproof, 
unable to stand up against criticism, and greatly 
upset by any situation in which he finds himself 
conspicuous or ridiculous, or in which he feels he has 
done the wrong thing, far back in his infancy, I say, 
is the shocked, grieved face of the mother or nurse 
uttering words of reproof or expressing disgust at 
his infantile defilement. With the majority of 
children such methods are commonly successful. 
But with the child so predisposed, the management 
that lays too great stress upon the occasional accident 
and too little upon the growing control, leads directly 
to the development of the disorder which we call 
enuresis and which may persist, greatly to the 
detriment of the child’s whole life and development, 
until the growth of personality and self-confidence 
ultimately brings freedom from the grip of childish 
fears and obsessions. 

It is a disorder very. difficult to treat, but perhaps 
less difficult to prevent. Among the children of the 
well-to-do threats and punishments are not commonly 
resorted to. Yet the boy is well aware of the anxiety 
of his parents and their preoccupation with his 
trouble. The mother of the boy with enuresis is 
almost always profoundly agitated and profoundly 
pessimistic. Everything has been tried, nothing 
avails. To effect a cure we must succeed in ousting 
this pessimism from the home and substituting for 
it an all-embracing optimism. The child will readily 
grasp at any hope of cure. I have seen one boy 
cured by a vegetarian diet, another by denying him 
all vegetables. Within the boy’s mind the hope of 


cure is often strong, the mother too often is most 
hopeless. Yet it is to the mother that he turns for 
relief from overmastering oppression. 

I have chosen refusal of food and enuresis as 
examples in different types of child, the one often 
dominating and egotistical, the other often introspec- 
tive and lacking in self-confidence of the reaction to 
specific faults of management. 


THE METABOLISM OF THE NERVOUS CHILD. 

Of the biochemistry of emotional states we know 
very little. Nevertheless, I am so impressed with its 
importance that I propose briefly to examine our 
present knowledge especially with regard to the 
metabolism of fat in the nervous child. It is charac- 
teristic of many of these children that they tend, as 
it were, to live upon a curve or in a cycle, with an 
inveterate tendency to fall suddenly, and often 
without ascertainable cause, from a state of good 
health and well-being to a state of indefinite illness 
in which complaints of prostration and fatigue, pallor, 
indefinite transitory pains in all situations, persistent 
irregularity of temperature, yawning, sweet smelling 
breath, irritability of temper, vomiting, and loss of 
weight are more or less constant. We hear much from 
the parents of these bouts, or turns, or attacks. In 
many of them, but by no means in all. gastro- 
intestinal symptoms dominate the picture, sometimes 
attacks of mucous diarrhoea, more often insistent 
distressing vomiting. In the worst and most typical 
cases we encounter the classical picture of the so-called 
periodic or cyclical vomiting. A considerable 
experience of this type of child has seemed to me to 
indicate the essential identity of all these attacks, 
whether mild or severe, whether always culminating 
in violent vomiting or whether vomiting is occasional 
or even absent. 

The energy expended upon emotional activity and 
upon muscular activity is alike derived from the 
stores of carbohydrate in our bodies. The carbo- 
hydrate is, as it were, the petrol of choice. But we 
have little reserve of carbohydrate stored in our 
bodies. An adult man may possibly have some 
8 ounces in the form of glycogen, distributed equally 
between the liver and the muscles. The carbohydrate 
reserves are replenished by every meal with its 
carbohydrate content, they are diminished in the 
interval between meals and especially in the long 
interval of the night, and they are quickly depleted 
by exertion, by great emotional excitement, and by 
starvation, whether by abstinence from food or as a 
result of vomiting, as well as by pyrexial states 
generally. In the absence of sufficient carbohydrate 
the individual is forced to fall back upon a different 
petrol and to consume the body fat which is the main 
storehouse of energy. Now the metabolism of fat is 
only successfully completed in the presence of and 
with the help of a sufficient amount of carbohydrate. 
If the body is short of carbohydrate, the fats are not 
completely metabolised to water and oxygen and there 
then circulate in the blood certain products of the 
incomplete combustion of fats, the so-called ketone 
bodies, especially acetone and diacetic acid, which are 
excreted for the most part in the breath but which 
also, in severe cases, appear in large amounts in the 
urine. 

It is characteristic of the type of child whom we 
are now considering that all the ordinary stresses of 
his life, emotional excitement—a new school, for 
example, or a change of master—undue exertion, as 
from a long day’s sight-seeing or a train journey, 
starvation, even the physiological starvation of the 
night, or a mild and trivial infection, produce with 
unusual readiness this state of ketonw#mia and a 
disturbance of the acid-base-balance. The nervous 
child has in general a high basal metabolism. The 
fires of his being burn very brightly. His need for 
carbohydrate is probably high. At the same time 
there is some evidence that his powers of meta- 
bolising fat are relatively low. On a diet rich in fat 
and with little sugar and starch, with much cream, 
milk, butter, and eggs, his troubles grow apace. 
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During the recurrent bouts of illness the consumption | « 
of body fat as shown by the great loss of weight is 
often distressingly great. It is probable that the 
failure to utilise fats successfully and without the 
production of symptoms is dependent upon the 


depletion of the carbohydrate reserves or upon an 


motional disturbance produced by removal from 


home, and the relative starvation consequent upon 
the 
ketonzemia. 
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inability to mobilise such carbohydrate as is available. | the surgeon had no difficulty at all in reducing 
Ketonemia, a corresponding diminution in the|the intussusception by manipulation through the 
alkaline reserve of the blood, and a slight and transient | abdominal  parietes without laparotomy. The 
fall in the percentage of sugar in the blood are constant | ketonamia of chloroform could have produced no 
findings in the more severe cases. The point which | greater relaxation. 

seems to me to be of importance is to realise that The tonelessness of the skeletal muscles and of 


while all children, just because they are children, are 
prone to develop ketonzmia, the nervous child has 
this tendency in an especial degree. 

The nervous child has in this sense an unstable 
metabolism, and it is equally true that when the 
metabolic disturbance has arisen the nervous 
symptoms from which he tends to suffer always 
become aggravated. Thus during these bouts of 
ketonzeemia we commonly find exacerbations of such 
symptoms as night terrors, enuresis, masturbation, or 
stammering. In night terrors the confused struggling 
of the frightened child, with pale face and wide open 
eyes, oblivious for long of the reassuring presence of 
the mother, recalls the similar state produced by 
very light chloroform anesthesia, also a ketonzmia. 
Night terrors are, I think, very frequently best 
controlled by the free administration of glucose at 
bedtime. Similarly the profound torpid sleep of 
many children with enuresis may be symptomatic of 
ketonemia. But almost all nervous symptoms are 
at their height during the exhaustion, irritability, and 
state of anxiety or apprehension which is charac- 
teristic of the bout or attack. We may perhaps 
compare the unhappy condition of these children 
with the similar state of nervous unrest and anxiety 
which follows directly upon the hypoglycemia 
produced by an overdose of insulin, and which is 
then controlled, almost as it were by magic, by the 
provision of a few lumps of sugar. 


THE PrHysicaL ASPECT OF THE NERVOUS CHILD. 

In pronounced states of ketonwmia we encounter 
certain alterations in the physical state and aspect of 
the child. To those who are familiar with the 
distressing condition which we call cyclical vomiting 
the appearance of a child so affected is characteristic. 
We are struck at once by the pallor of the face, 
contrasting with the red and dry lips, by the great 
muscular relaxation, and by the utter prostration. 
Sometimes there is great restlessness and excitement, 
sometimes profound somnolence, almost coma. The 
pulse is rapid, the blood pressure is low. Especially 
the differential pulse is high. The respiration is 
often ample and deep, yawning is frequent, and the 
breath apt to be charged with acetone. The bowels 
are usually constipated, although sometimes there is 
diarrhoea with much mucus in the discharges. The 
tongue is furred, often there is painful ulceration of 
mouth or lips. The temperature curve is usually 
irregularly raised, although characteristically the skin 
may be moist and cool and there may be no other 


signs of fever. Thus it usually happens that the 
height of the pyrexia is, as it were, a surprise, 
accidentally revealed by the thermometer. Thirst 


may be great, but food is usually resolutely refused. 
Headache, giddiness, and nausea are common com- 
plaints. The vomiting may be so severe and per- 
sistent as to be by far the most prominent symptom, 
or it may be slight and occasional, sometimes even 
altogether absent. 

The most constant and striking feature of such an 
attack is, I think, the extreme muscular relaxation 
which accompanies it and is caused by it. In a bad 
case the abdominal muscles are as toneless as in deep 
chloroform narcosis. Not long ago it happened that 
I was called with a surgical friend to see a little boy, 
who had long been subject to cyclical vomiting, and 
who, some days before, had had an operation for 
removal of tonsils and adenoids. As is not unusual 


the vasomotor muscles, perhaps, too, of the intestinal 


muscles, seems to me the most characteristic symptom 
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attack, it persists in great measure in the interval 
between the attacks. It gives to many of these 
nervous, eager, and excitable children a charac- 
teristic aspect and a characteristic posture which 


sometimes enables us to recognise them at a glance 
as subject to attacks or bouts of prostration with or 
without vomiting, such as I have described. Indeed, 
the symptoms of the exacerbation, though they are 
then of greater severity, are the same symptoms 
which are characteristic of the child between the 
attacks—amyotomia, pallor, proneness to fatigue, 
foul-smelling breath, yawning, persistent slight 
elevation of temperature, irregular action of the 
heart, and a failure to lay on any body fat. 

Thus if we examine critically the body of one of 
these nervous children we cannot fail to observe that 


its general lines express exhaustion and_ fatigue. 
The posture is the reverse of the alert and well- 
braced stance inculeated on the drill ground. Unde1 


drill the soldier virtues are developed—tesistance to 
fatigue, presence of mind, quickness to obey, precision 
of movement, and forth. The lax and toneless 
stance of the nervous child in keeping with his 
conspicuous deficiency in all those valuable qualities. 
His body is apt to be balanced, rather than held erect 
by muscular tone. Hence the curves of the spine are 
all exaggerated. A great lordosis carries the 
shoulders far backwards and the abdomen into 
unpleasing prominence. A secondary compensatory 


1s 


too 


curve in the cervical region becomes necessary in 
order to bring the eves into line. The weight of the 
dependent arms pulls the shoulders forward and 


everts the scapular border. The somewhat flattened 
thorax is too and too compressible. Often it 
shows a significant depression of the lower end of the 
sternum, so that its outline on cross-section is kidney- 
shaped. The arch of the foot vields when the body- 
weight is put on it, while knees and elbows are 
capable of considerable hyperextension. 

The pale face, with livid lines under the rather full 
underlid, from vasomotor paresis, adds to the woe- 
begone aspect. Although the child’s interest in life, 
and his restless determination to oppose, may never 
seem to flag, and although every attempt to induce 
him to rest may be resented, yet his general aspect 
clearly indicates a state of fatigue. 

Two further points only, of some clinical interest, 
need be mentioned. I cannot but be struck with 
the number of children, with symptoms such as these, 
who show some elevation or at least some instability 
of the temperature curve for weeks and even months 
at a time. The circumstance that this disturbance 
of fat metabolism is of itself sufficient to produce some 
degree of pyrexia in certain children does undoubtedly 
greatly add to our responsibilities and perplexities. 
It affords grounds very often for suspicions of latent 
glandular tuberculosis, or, because of the easily 
fatigued heart and the frequent presence of func- 
tional heart murmurs, of acute rheumatism with 
cardiac involvement. In my experience in a very 
large number of cases, this pyrexia, due not to infec- 
tion but to some disturbance of metabolism, is at once 
controlled when sodium bicarbonate in doses of 
100 to 200 g. daily is given. I have seen many cases 
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in such cases the combination of the anesthetic, the 
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for months and given rise to alarming suspicions, has 
fallen straightway to the normal within 24 hours 
of the intake of sufficient alkali. But in the second 
place the matter is even more complicated by the 
frequency with which such a child does fall a prey 
to infection. Not only does the condition often 
develop as a result of some specific underlying 
infection, but it carries with it some lowering of the 
defences of the body against infection. It is clear 
that even in adults in states of great exhaustion 
from physical and emotional expenditure, immunity 
tends to fall. Cold-catching children seem to me to 
be divided into two groups: (1) those with visible 
and persistent infection of the lymphatic tissue in the 
nasopharynx, and (2) those pale and restless little 
creatures in whom the local reaction in the naso- 
pharynx is often most trivial, but who respond to 
every trifling infection by a most unmistakable 
exacerbation of the metabolic disturbance to which 
they are prone. The metabolic component and the 
infective component of the whole are so intermingled 
as to make it often difficult to distinguish which is 
primary and which secondary. 

The mind, the body, and the metabolic processes 
of the body, we cannot separate their study. Each 
merges into the other. One is tempted to add also 
the infective states of the body. In practice among 
children it is not the diversity of kinds of infection, 
so much as the diversity of the response of different 
children to the same infection, that makes the subject 
of such difficulty and of such interest. If a whole 
household falls a victim to some influenza or infective 
eatarrh, while his brothers and sisters may respond 
by moderate and short lived pyrexia, clear evidence 
of local catarrhal reactions and a rapid convalescence, 
the child of the type we are now considering may 
appear to have been but very slightly infected, but 
there follows a prolonged deterioration of the general 
health such as I have described. 


TREATMENT. 

In the management of these difficult little people, 
wise, understanding, and considerate control is of 
supreme importance. Nor can we doubt the immense 
value of physical exercises, drill, dancing, and 
gymnastics. From the more medical point of view 
treatment may well concern itself with the attempt 
to control the tendency to the accompanying or 
underlying metabolic disturbance. In practice among 
the well-to-do we constantly find that the diet of 
these children contains a very large amount of fat. 
There is much propaganda in favour of fat. No doubt, 
as a whole, the children of the poor are fed upon a 
diet too largely carbohydrate. The number of calories 
of carbohydrate to be purchased for a penny is very 
much greater than the number of calories of fat. 
Under such circumstances the routine addition of 
milk to the diet may have the happiest results. But 
in the case of these particular children the boot is 
often on the other foot, and larger quantities of milk, 
butter, cream, and eggs are being given than can be 
metabolised successfully. Especially when the child 
has lost weight and has grown tired and thin in con- 
valescence from a bout of acidosis, the parental 
agitation is apt to show itself in a heavy addition to 
the diet of cream, top milk, and cod-liver oil. Yet 
it is just at these times that the child is least able 
to deal with even moderate amounts of fat. At his 
best, when in free play in the open, when his body is 
whipped into a glow by exposure to sun and air, 
there may be no difficulty in dealing with the fat. 
When confined to the house, when convalescent from 
illness, when of necessity covered by impervious 
clothing, a diet rich in fat may well provoke or prolong 
the disturbance. And yet it is not the fat itself that 
has the deleterious effect. We must think in terms 
of the ratio of fat to carbohydrate in the diet, of the 
so-called ketogenic-antiketogenic ratio. For these 
children much carbohydrate is necessary to meta- 
bolise comparatively little fat. A free provision of 
carbohydrate is as necessary as a moderate limitation 


of the fat. 


Formerly, I have no doubt wine was a very frequent 
and in some ways a valuable prescription. A bottle: 
of port a day was adjudged necessary to combat the 
condition in the childhood of the younger Pitt. 
No doubt by means of alcohol, available carbohydrat« 
is provided for the blood more rapidly than by any 
other means. I generally prescribe glucose in powder, 
about 2 ounces in the day between meals. The 
glucose appears to be absorbed quickly from the 
stomach, does not cause intestinal fermentation or 
diarrhcea, and seldom produces urticaria papulata. 
It is a most efficient means, given in these doses, of 
combating the tendency to ketonzamia which always 
seems present in these children. Disappointing 
results will, of course, be obtained in those cases in 
which the disturbance of metabolism is secondary tu 
and symptomatic of some persistent and underlying 
infection — tuberculous glands, for example, or 
infected tonsils. Thus, in a child with ketonwemia 
and infected tonsils both components of the illness 
must be dealt with. The shock, the interference with 
the intake of food, and the anesthetic of themselves 
tend to cause exacerbation of ketonzmia, and will 
sometimes make it appear as if the state of the child 
after an operation was much worse than before. 
Of the cold-catching children not helped by tonsillec- 
tomy, many belong to this group. Even when 
tonsillectomy is ultimately beneficial and much needed, 
there may be at first a great exacerbation of the 
symptoms of metabolic disturbance. 

Glucose may even sometimes be a valuable help 
in the treatment of specific nervous disorders. 
masturbation, enureses, exhaustion, dyspepsia, or 
night terrors which seem to me often to accompany 
and to be increased by the underlying disturbance of 
the acid-base balance. 

All are agreed on the advantages which sometimes 
follow the prescription of a small daily dose of alkali. 
Its power to control the common symptom of slight 
continued pyrexia I have already mentioned. The 
hypoglycemia, the ketonzemia, and the diminution in 
the alkaline reserve, which would appear to be com- 
paratively constant biochemical findings in these 
children, can sometimes be successfully combated by 
these simple measures, with consequent improvement 
in the mental and physical state of the child. 
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WHEN a man of advancing years is seized while at 
rest with severe pain across the sternum which 
continues for hours and which is accompanied by 
shock, collapse, and dyspnoea, he has an anginal attack 
of no ordinary kind. It is only reasonable to suppose 
that something definite and material has happened 
in the heart, and investigation is actually proving that 
such attacks are the result of an acute infarction 
of the heart muscle from coronary occlusion. 

Coronary thrombosis is a complication of arterial 
disease which is comparable with cerebral thrombosis, 
both pathologically and in its clinical manifestations. 
Until recent vears it was regarded as a terminal 
complication of angina pectoris, an event of patho- 
logical interest in relation to sudden death. But now 
a clinical syndrome has been assembled so that to-day 
in most cases the diagnosis can easily be made during 
life. The clinical recognition of coronary thrombosis 
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is proving of great practical importance. In some 
cases the event may closely simulate acute abdominal 
conditions such as perforated ulcer, so that some have 
been surgically explored. In others an early diagnosis 
and prompt confinement to bed may mean the 
difference between life and death. Almost always the 
distinction from ordinary angina will modify the 
treatment and influence the prognosis. As many 
subjects of coronary thrombosis may recover from 
the attack as succumb to it, so that in future its 
diagnosis and course must take an important place in 
clinical medicine. 

We happen to have had special opportunities in a 
general and special hospital, and in practice, of seeing 
many patients with these attacks and of watching their 
progress with special regard to the prognosis and 
the changes in the electrocardiogram which is often 
affected in a characteristic way. The present paper is 
based on the clinical study of 100 patients who had 
experienced one or more prolonged severe attacks of 
anginal pain, and in whom no diagnosis other than 
myocardial infarction seemed possible. Doubtful 
cases and those of post-mortem interest only have been 
excluded. We have made a supplementary study from 
the records of the Pathological Institute of the 
London Hospital from 1922 to 1926 for comparison ; 
in these records clinical details were usually available. 
Altogether we have post-mortem records of 83 cases. 


Fristorical!. 

The literature of the latter half of the nineteenth 
century contains numerous accounts of cases of fatal 
angina pectoris where coronary thrombosis was found 
post mortem, yet it was not until 1910 that any real 
attempt was made to establish cardiac infarction as 
a clinical entity. This is surprising in view of the 
fact that coronary thrombosis was correctly diagnosed 
during life by Hammer ° as early as 1878. 

The pathological aspect received more attention, 
and a full description of acute and chronic infarction 
of the heart was given by Ziegler *' in his treatise on 
Pathology ; he first used the term ‘ myomalacia 
cordis ”’ in 1879, affirming its ischemic origin which 
had been disputed. In 1884 Leyden ?* published his 
important paper on the effects of coronary artery 
disease, in which he gave an accurate pathological and 
clinical account of coronary thrombosis. A most 
comprehensive pathological study is to be found in 
R. Marie’s Paris thesis 7° of 1896, which deals with 
acute necrosis, scarred infarcts, aneurysm, and rupture 
of the heart ; he recognised the frequency of coronary 
thrombosis and was familiar with its symptomatology. 
Huchard," in his treatise on angina pectoris, described 
in the minutest detail the clinical syndrome of cardiac 
infarction, recognising the ‘‘ état de mal angineux ”’ 
and the epigastric site of the pain (‘‘ type pseudo- 
gastralgique ’’); though his abstract of 185 post- 
mortem records of angina contains many cases of 
cardiac infarction, old or recent, and in no less than 
31 instances coronary thrombosis is specified, yet he 
does not suggest the possibility of its clinical distinction 
from ordinary angina. 

In 1905 Kernig! first drew attention to the 
clinical association of pericarditis with anginal pain, 
described later by Sternberg *”7 under the name of 

‘ pericarditis epistenocardica.’”” The next important 
contribution to the subject was that of Obratzow and 
Strachesko **in 1910, describing three cases, confirmed 
by necropsies, in two of which the diagnosis had been 
made during life. They appear to have been the first 
to establish coronary thrombosis as a clinical entity 
distinct from angina pectoris. Herrick,’® in 1912, 
further emphasised this distinction and drew attention 
to the fact that coronary thrombosis was not always 
immediately fatal. Since then an extensive and 
valuable American literature has appeared, and we 
may mention papers by Wearn,** Christian,* Fulton,® 

Le Count,’ Levine’! Smith,?® Acker,’ Wolff and 
White,*° and an excellent review by Hamman * among 
many. Starting with the experimental work of Smith 
on coronary artery ligation in animals, the effect of 


been studied, and Pardee 2° first recognised a curve 
characteristic of the acute stage of myocardial infare- 
tion in man. The anatomical studies of Gross on the 
coronary circulation enlarged our knowledge of the 
pathology of coronary obstruction. Allbutt? dis- 
cussed coronary thrombosis chiefly as it affected and 
opposed his view of the aortic origin of angina pectoris. 
Mackenzie,'* though not making the clinical distinction 
from angina, describes typical examples. In this 
country papers dealing directly with the subject have 
been published ‘by A. G. Gibson,? McNee,*! and 
Coombs and Hadfield,‘ and in France by Gallav ardin, ® 
Lian,?* and Lutembacher.!® 


Pathology. 
In the vast majority of cases the pathological basis 
of cardiac infarction is atheroma of the coronary 
arteries. Final occlusion is usually due to thrombosis 
at the site of constriction or ulceration of the vessel. 
In 70 per cent. of recent infarcts due to atheroma, 
thrombosis was visible to the naked eye. In the 
remaining 30 per cent. no thrombosis was seen, but 
microscopical examination was not made so that it 
was impossible to exclude a minute thrombosis as the 
final factor in an occlusion which had as its primary 
and essential factor atheroma. 

Occasionally cardiac infarction is due to closure of 
the mouths of the coronary arteries by syphilitic 
aortitis, with or without thrombosis in addition. 
Less than 10 per cent. of all cardiac infarcts are due 
to syphilis in this way, though there are cases in 
which syphilitic aortitis is present, but where infarc- 
tion is due to coronary atheroma and thrombosis. 
Coronary embolism is the rarest cause of gross cardiac 
infarction, and is then most often a complication of 
infective endocarditis. 

We give below statistics from an analysis of 
necropsies in 83 cases of cardiac infarction or of 
mortal coronary thrombosis, 72 of which are from 
the post-mortem records of the London Hospital 
during the five years 1922-26. 

Recent Infarction (51 Cases).—In 14 of these there was old 
infarction in addition. The basis of infarction was as 
follows : 

Cases. 

Coronary atheroma complicated by thrombosis 29 

Coronary atheroma without macroscopical thrombosis 11 

Syphilitic occlusion of coronary orifices complicated by 

thrombosis 

Syphilitic occlus sion of ‘coronary orifices without 


Mortal Coronary Occlusion without Visible Infarction. 
Coronary atheroma complicated by thrombosis a 7 


Old Infarction (25 Cases). 

Coronary atheroma complicated by thrombosis 9 
Coronary atheroma without macroscopical thrombosis 15 
Syphilitic occlusion of coronary orifices. 1 


Site of Thrombosis.—Including four cases of multiple 
thrombosis, the left coronary or a branch was involved 
in 37 instances and the right in 18. In the left 
coronary the site of thrombosis was as follows :— 


Cases, 
Anterior descending branch 


The site of election for coronary thrombosis was 
the left anterior descending branch in the first 3 cm. 
of its course. In eight cases of syphilitic occlusion 
both coronary orifices were affected in five instances 
and the right orifice alone in three, twice with 
thrombosis. 

Size and Distribution of the Infarc!.—The area 
infarcted may be no larger than a penny or may 
include almost the whole of one ventricle. The site 
of an infarct depends upon the area of muscle supplied 
by the occluded artery, which may vary considerably 
in different hearts. The following is the usual distri- 
bution. Occlusion of the left anterior descending 


branch may involve the apex, anterior wall of the left 
ventricle, anterior part of the interventricular septum, 


coronary thrombosis on the electrocardiogram has 


and possibly an adjacent strip of the right ventricle. 
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Occlusion of the circumflex branch may involve the 
lateral and posterior walls of the left ventricle, usually 
including, the papillary muscles of the mitral valve. 
Occlusion of the right coronary may involve the 
posterior part of the interventricular septum and the 
pesterior walls of both ventricles. Sometimes the 
right coronary supplies most of the posterior wall of 
the left ventricle. The infarcted area will generally 
be less extensive than the total area supplied by the 
occluded artery. 

The infarction is always more extensive on the 
endocardial aspect than on the pericardial, and often 
does not involve the subpericardial muscle at all. 
The earliest evidence of infarction is slight swelling 
and pallor of the myocardium. Later, at the stage 
more usually seen, it appears as a sharply demarcated 
yellow or grey area surrounded by a red injected 
border, and occasionally there is extensive haemorrhage 
into the neighbouring muscle. Sometimes the infarct 
is diffusely mottled with areas of hemorrhage, or it 
may be completely hemorrhagic (** apoplectic type ”’). 
Old infarction is seen as a localised shrunken fibrous 
patch, suggesting tendon in colour, and related to 
occlusion of a corresponding coronary branch. It 
may be limited to the endocardial aspect or involve 
the whole thickness of the ventricle. There is 
invariably hollowing of the endocardial surface, but 
external bulging is rare. We have seen almost 
complete organisation of an infarct in a case dying 
six weeks after the onset of the attack. The frequency 
of old or of multiple cardiac infarction post mortem 
contlirms the growing clinical experience that many 
individuals survive the infarction for considerable 
periods. 

Cause of Death.—Of the 83 post-mortem cases, 
including seven cases of coronary occlusion without 
infarction, the immediate cause of death was cardiac 
failure in 62, of which 24 (29 per cent.) were brought 
to hospital dead. In the remaining 21 cases death 
was partly or entirely due to other causes such as 
perforated gastric ulcer, strangulated hernia, surgical 
operations, malignant disease, &c. 

Complications.—Rupture of the heart was present 
in five cases and aneurysmal bulging in five. In one 
case there was hemopericardium without complete 
rupture, Intracardiac thrombosis, embolism, and 
pericarditis are mentioned later. 


THE CLINICAL SYNDROME. 

Incidence. —Of our cases 93 were males and 7 females. 
Of the 83 post-mortem cases 72 were males and 
11 females. Thus about 90 per cent. of cases of cardiac 
infarction were males. The maximum age-incidence 
was between 50 and 70 years, though it was fairly 
common after 40, In both the cases under 30 coronary 
embolism was the cause of the infarction. (Table 1.) 


TABLE I, 
Age. 
Cases. Under Over 
20 
20-29 30-39 40—49 50-59 60-69 70-79 
100 clinical. . -- 2 20 33 35 9 1 
82 P.M. 1 11 24 28 14 - 


The immediate results of coronary thrombosis are 
threefold—shock, anginal pain, and symptoms of 
heart failure. Later certain special symptoms, due 
to the cardiac infarction, may arise. Any one of 
the three elements mentioned may predominate ; 
hence the clinical picture varies in different cases. 
Three fairly distinct clinical groups may be _ reco- 
wnised : (1) sudden death at onset; (2) prolonged 
anginal pain with shock; (3) dyspnoea and failure 
without severe pain. 

1. Sudden Death at Onset.—These patients collapse 
and die with dramatic suddenness ; death overtakes 
them during the ordinary round of daily life, in bed, 
at work, in the street. at church, or on the golf course. 


Death is most probably due to the onset of ventricular 
fibrillation from sudden ischaemia of part of the heart 
muscle. At the necropsy coronary thrombosis is 
found, often without visible infarction. Such cases 
have little clinical interest, and we have excluded them 
from our clinical series. They are common subjects of 
coroners’ inquests and are often brought into hospital 
dead (‘‘ B.1.D.’’). 

2. Sudden Onset with Prolonged Anginal Pain and 
Shock.—To this group belong the majority of cases 
in which the diagnosis can be established during life. 
The patient may have had angina pectoris for years, 
or may have had neither pain nor any other indication 
of cardiac disease. The attack proper is sometimes 
preceded for a few days by twinges of sternal or 
brachial pain, occurring apart from exertion, and often 
attributed to rheumatism or indigestion. These 
prodromal pains herald the beginning of thrombosis, 
while the attack proper indicates complete occlusion 
of the artery. 

The onset is abrupt. There is agonising pain in the 
chest accompanied by shock and collapse. The site 
of the pain is usually sternal, most often in the middle 
or lower third, sometimes in the epigastrium. It 
tends to extend more widely over the chest than in 
ordinary angina, and is not so readily localised by the 
patient to a single area. Radiation to one or both 
arms, to the back, and even to the neck and jaw is 
common at the onset or later, though the pain may 
remain limited to the lower sternal region. The onset 
of pain is rarely attributed to exertion; many 
patients are roused from sleep by pain, or are seized 
with it while sitting quietly at rest, after a meal, or 
during a leisurely walk. 

In contrast to the rigid immobility seen during 
angina pectoris the subject of coronary thrombosis 
often exhibits marked restlessness, and may get out 
of bed and walk about, or even writhe in agony on the 
floor. Occasionally actual syncope occurs. With the 
pain the signs of shock and circulatory failure appear. 
The expression is anxioys and the features may 
assume an ashen, greyish hue. Sweating is almost 
invariable and often profuse. Vomiting is usual after 
the onset and may be repeated for days. Some degree 
of cyanosis and dyspnoea occur, though dyspnoea may 
not be a prominent symptom. 

Physical examination at this stage reveals little. 
The temperature is subnormal, the pulse small and 
scarcely palpable, often rapid, but sometimes normal 
or even reduced in rate. Usually the rhythm remains 
normal, but extrasystoles are quite common and in a 
small proportion an abnormal rhythm is present. The 
cardiac impulse is feeble or impalpable (unless the heart 
is greatly enlarged), and the sounds are distant or 
inaudible. There may be gallop rhythm, but murmurs 
are rarely heard. Crepitations over the lung bases and 
enlargement of the liver are early and characteristic 
signs of heart failure. The blood pressure when first 
recorded is low, sometimes below 100 mm. systolic. 

Course.—The duration of severe pain varies from 
half an hour to many days; it passes gradually, often 
leaving a dull ache or soreness and tenderness for a 
few days. Nitrites give no relief, and in most cases 
repeated doses of morphia are required. After 
recovery from the initial shock the temperature rises 
to 99°-102°F., slight fever persisting perhaps for a 
week. Leucocytosis up to 20,000 is common, but not 
invariable. Pericardial friction may be heard within 
a few days of the onset. 

Those who succumb to the attack may die 
suddenly, often with a recurrence of severe pain, or 
become increasingly breathless and cyanosed, dying 
with gross congestive failure in a few days or weeks. 
Where the attack is not rapidly fatal the immediate 
course may be that of severe congestive failure with 
ultimate death or recovery, or else the patient 
emerges from his prolonged pain without failure, though 
often with a liability to anginal pain on slight exertion 
which he may not have had before. 

Convalescence is usually slow. The blood pressure 
rises to normal limits, the heart beat becomes stronger, 
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the heart sounds get louder, and the patient’s colour 
returns. Tachycardia, if present, may persist for 
weeks. Embolic complications from intracardiac 
thrombosis are liable to occur during the first few 
weeks after the onset; thus there may be pain over 
the spleen, hematuria, hemoptysis, or signs of 
cerebral, mesenteric, or peripheral embolism. 

Shortly after the attack the heart may appear 
normal on physical examination and remain so, 
though the electrocardiogram is often typically 
abnormal from the first. Nothing is more remarkable 
than the rapidity with which certain patients can 
recover from the initial shock and collapse. They 
may be able to walk about within a few days of the 
attack, and some may even attempt to resume work 
despite a recent cardiac infarction. Thus one patient 
(Case 172), after being in bed for a few days, felt 
better and got up to go to work. Going down the 
steps of a public lavatory he collapsed and died. 
Necropsy revealed a small recent infarct of the left 
ventricle, with hemorrhage around the infarcted area 
and blood leaking into the pericardium. Had _ he 
remained in bed he might have recovered. Another 
patient (Case 76), a male of 47, on waking at 6 A.M., 
was seized with severe midsternal pain passing down 
the right arm, accompanied by sweating and faintness, 
lasting for ten hours, until finally relieved by morphia. 
The next day only a slight ache remained, and after 
three days he got up and walked to hospital. There 
were no abnormal signs in the heart except tachy- 
cardia of 110. Temperature 99°. He looked pale and 
ill. The electrocardiogram was characteristic of 
recent infarction. We may cite briefly the following 
two typical cases, the first rapidly succumb'ne, the 
second surviving for two years, 

CasE 75.—Male aged 65. Had been treated for hyper- 
piesis; blood pressure 200 systolic. No previous angina, 
but occasional pain in the chest unrelated to effort. On 
June 28th, 1926, he was awakened at 3 A.M. by severe pain 
in the chest and dyspnoea, with sweating. The pain was at 
the lower end of the sternum and spread across the chest 
and into both arms; it continued all the next day. When 
seen at hospital he was pale and breathless. Temperature 
99°, later 100° F. Pulse 100, regular. Arteries tortuous. 
Blood pressure 150,100. Apex beat feeble ; sounds normal. 
Crepitations widespread in chest. No cedema. Dyspnoea 
increased, Cheyne-Stokes breathing supervened, and he 
died on the seventh day of his illness. Necropsy : Organising 
pericarditis round apex ; recent infarction of the apex and 
interventricular septum, with thrombus in the left ventricle 
over the infarct ; severe coronary atheroma and thrombosis 
of the stenosed left anterior descending branch 2-5 cm. from 
its origin; pulmonary infarction. 

CasE 85.—Male aged 49. No previous angina. On 
Nov. Ist, 1925, while walking, he was doubled up with 
sudden severe sternal pain; he vomited repeatedly and 
sweated. He went to bed, but the pain continued for 
three days. The next day temperature 100° F. ; pulse 100, 
rising to 120; pain abdominal. He was sent to hospital as 
an abdominal case. Slight enlargement of heart, sounds 
distant. B.P. 130.80. Wassermann reaction negative. 
<C., normal rhythm, left ventricular predominance, low 
voltage Q RS waves with modified R-T period typical of 
recent infarction. After two recurrences of pain he 
recovered. During the next two years he was able to get 
about, though subject to anginal pain. On Sept. th, 
1927, nearly two years after his attack, he collapsed in the 
street and was brought in dead. Necropsy: Extensive old 
shrunken infarction of the ventricular septum and apex 
(corresponding to his attack in 1925) and patchy fibrosis of 
the remaining myocardium. Atheroma of all coronaries and 
old thrombosis of anterior descending branch. No recent 
infarction. 

Repetitive Seizures.—In the type of case outlined 
above, once the initial attack is over, there is no 
immediate return of similar symptoms though milder 
degrees of pain or ‘‘ reminders ” are common during 
the first few weeks. In another type the initial 
seizure is followed by repeated severe exacerbations, 
sometimes with tachycardia or dyspnoea, each of 
which may last an hour or more. In such patients 


the course is protracted and they may remain 
desperately ill for weeks. 
Ingravescent Anginal State-—In some patients, 


symptoms of cardiac infarction are of more gradual 
onset. The anginal attacks become more frequent 
and more easily induced, occurring apart from exertion 
and during the night. The pain lasts longer and is 
more severe, until after one or more bad attacks a 
status anginosus supervenes. The patient becomes 
gravely ill; fever, leucocytosis, fall of blood pressure, 
and perhaps dyspnoea and oedema follow. Death may 
be sudden, or gradual from failure, recovery being 
rare. Such symptoms may arise in cases of gradual! 
coronary occlusion where compensatory collatera! 
circulation is impossible ; for instance, in occlusion of 
the coronary orifices by syphilitic aortitis, as in the 
following case :— 

CASE 183.—Male aged 45. No history of syphilis. He wa- 
well until two months previously, when he had his first 
anginal attack. The attacks became more frequent and 
more severe, so that he was admitted to hospital. He had 
frequent bouts of pain at the lower end of the sternum 
spreading over the whole chest and down both arms, lasting 
20 minutes to an hour. No abnormal physical signs wer 
found in the heart. Blood pressure 105.75. Wassermann 
reaction positive. He appeared to be almost constantly in 
pain, and after nine days he died suddenly during a nocturna 
seizure. Necropsy: Syphilitic aortitis with great stenosi- 
of the mouths of both coronary arteries; recent infarctior 
involving the papillary muscle of the aortic cusp of the 
mitral valve. Microscopically fibrosis and recent necrosis ot 
the myocardium. 

3. Dyspnea and Failure without Pain.—When 
infaretion supervenes in a case with pre-existing signs 
and symptoms of heart failure the clinical picture may 
be less distinctive. Pain is not a prominent symptom : 
it is either absent or quite overshadowed by dyspnoea. 
A sudden exacerbation of the signs of failure may b« 
the only evidence of cardiac infarction. Gallavardin,' 
especially, has drawn attention to the fact that 
patients may die of infarction of the heart without 
ever suffering pain. There may be some “ tightness ” 
or “oppression ’”’ in the chest. Thus one patient 
(Case 178) complained to his friends of the sudden 


| onset of breathlessness, and decided to go to hospital 


next day, but while walking in the vicinity of the 
hospital he collapsed and died. Necropsy showed 
severe atheroma and syphilitic aortitis, with aortic 
incompetence and stenosis. The coronaries were 
atheromatous, the left circumflex branch was throm- 
bosed, and there was recent infarction of the left 
ventricle. Another patient (Case 139), aged 65, had 
been under treatment for hyperpiesis and heart 
failure. Seven months previously he had had sudden 
attacks of dyspnoea with a sensation of weight in the 
chest, lasting for a week. He was seen with 
recurrence of severe dyspnoea, and this was followed 
by congestive failure, hemoptysis, and fever ; he died 
in two weeks. At the necropsy there was old fibrous 
infarction of the posterior wall of the left ventricle 
(corresponding to the first attack of dyspnoea), and 
recent necrosis of the interventricular septum. The 
left. circumflex branch was completely occluded by 
atheroma and the left anterior descending branch was 
stenosed. 


it 


Special Clinical Features. 

Onset.—In 33 cases the pain began during sleep or 
in bed, often in the early hours of the morning, and 
in another 26 cases at home quite apart from exertion. 
In 22 cases it began during some habitual form «|! 
exertion. In the remaining 19 cases details of onset 
are wanting. Thus in over half the cases the onset «ot 
pain was unrelated to effort. 

Site of Pain.—In 68 cases the pain was sternal. 
being at the lower half or in the epigastrium in 45. 
at the upper half in 9, and recorded simply as sternal 
in 16. In the remainder the pain in the chest was 
either widespread or situated abnormally. In 28 cases 
there was radiation to both arms, in 25 to the left 
arm alone, and in 8 to the right arm alone. In several] 
the main site of pain was in the back between the 
scapule. As in ordinary angina, the pain may start 
in the neck or arms before settling at the sternum. 
Generally speaking the pain was more often at the 
xiphisternum, more often bilateral, and more wide- 


to the 


especially those already 


subject angina, 


spread than in ordinary anginal attacks. 
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Duration.—Pain was usually cut short or relieved 
by morphia, leaving a dull pain or discomfort for days. 
Recurrences were fairly common. The duration of 
severe pain in our cases was as follows: 1—6 hours in 
41 cases, 6—24 hours in 24 cases, 1-3 days in 22 cases, 
and longer than three days in 13 cases. 

Blood Pressure.—A fall of blood pressure follows 
cardiac infarction. We have commonly found the 
systolic level between 90 and 120 mm. within a few 
days of the attack, the lowest figure being 75 mm. 
Where there is a pre-existing hyperpiesis the blood 
pressure may fall and yet be relatively high, and we 
have observed systolic pressures of 
150-170 mm. in such shortly after the 


involve both ventricles, so that both pulmonary and 
systemic embolism may result. Embolic symptoms 
occur most often within the first few weeks of 
infarction. 

Intracardiac thrombosis was noted in 14 of the 
83 necropsies; there was evidence of embolism, old 
or recent, in 16 cases (3 with infective endocarditis), 
as follows: renal in 9 cases, splenic in 8, pulmonary 
in 7, mesenteric in 3, peripheral in 2, cerebral in 1, 
and abdominal aorta in 1. Im our clinical series 
embolism occurred in 8 cases, as follows : pulmonary 3, 
cerebral 3, renal 1, splenic 1. The following is an 


onset of infarction; there may then Pain Rn a Fig. 1. — 
be a further fall or a slight rise corre- 1 | yi m 
sponding to the degree of recovery. In on TTTTWTOT “TTT 

a few cases, under observation prior IF 

to coronary thrombosis, we were able of}: | PP 

to measure the fall of pressure. Thus + 

in one patient the systolic pressure 100 | yi & 
been 200 mm. remained as high as 
necropsy a large infarction of the left Q} r nk 
ventricle was found. In another, whose 97 
pre-existing systolic pressure had been 96 | aula i}: 

260 mm., it was 200 shortly after the DAY]! {2/3} 10} | i2 113/14] 15 16} 17 19} 20/21 
onset of pain and three days later had 


fallen to 130; five months 
recovery it was 190 mm. 

Leucocytosis.—Where blood counts 
were obtained shortly after infarction 
we found a leucocytosis of 10,000—15,000 common, 
but not invariable ; the highest leucocyte count was 
25,800. According to Libman and Sacks?’ leucocytosis 
may develop as early as one and a quarter hours after 
the onset of symptoms. They found a leucocytosis 
of 15,000-20,000 in more than half their cases. We 
have found fever a more useful diagnostic sign of 
infarction than leucocytosis. 

Fever.—During the stage of initial shock the 
temperature is subnormal and may remain so in fatal 
cases. In the majority there is a rise of temperature to 
99-102° F. within the first two days, slight fever 
persisting for 3-10 days. A typical temperature chart 
is seen in Fig. 1. 

Pulse.—A moderate degree of tachycardia, up to 
100 a minute, is a common sequel of cardiac infarction, 
but occasionally a tachycardia of 120 or higher may 
persist for weeks. The pulse may, strange to say, 
remain normal in rate even with severe symptoms or 
in mortal cases, and a sinus bradycardia of 40-60 was 
recorded more than once. An irregular pulse from 
extrasystoles was very common either at the onset or 
subsequently, but abnormal rhythms only occurred in 
14 per cent. 


after 
followed by 


Complications. 

Pericarditis.—In our 83 post-mortem records peri- 
carditis was noted in only 11 (13 per cent.). In the 
100 cases seen clinically pericardial friction was heard 
in seven. Usually pericarditis is limited to a small 
area over the infarction, but it may be generalised, 
though effusion is rare. In one patient an X ray did 
show pericardial effusion ten days after the onset of 
infarction; at the necropsy there was generalised 
fibrinous pericarditis with 12 oz. of blood-stained 
effusion, thrombosis of the left circumflex coronary, 
and infarction of the left ventricle. The infrequency 
of pericarditis rests on the fact that infarction usually 
involves the endocardial aspect of the heart, and is 
often separated from the pericardium by a layer of 
muscle which obtains blood-supply from the 
epicardial vascular network. In some specimens we 
have examined, adiposis of the pericardium rendered 
the infarction invisible from the surface. 

Intracardiac Thrombosis and .Embolism.—Intra- 
ventricular thrombus formation over the necrosed 
muscle is a serious complication of cardiac infarction, 
for detachment of a clot may lead to embolism. 
Where the septum is affected the thrombosis may 


the fourth day (Case 8), 


tion the rhythm remains normal. 


Temperature chart after coronary thrombosis, showing subnormal temperature 


pyrexia. Incidentally complete heart-block was recorded on 


example of multiple embolism following intracardiac 
thrombosis over an infarction. 

CASE 171.—Male aged 54. Came to hospital complaining 
of pain in the right calf. Twelve days previously he had 
wakened in a cold sweat with severe tightness in the chest 
and had fainted. He remained in bed; four days later he 
had sudden agonising pain in the right calf and the leg 
became cold and numb. When seen at hospital there were 
signs of gangrene of the right leg. Temperature 102° F. 
No abnormal signs in the heart ; pulse 110, regular ; blood 
pressure 125/75. Amputation was performed through the 
right thigh. Three days afterwards the left leg became cold 
and mottled, the pulse became rapid and feeble, and on 
the twenty-ninth day of his illness he died. Necropsy : 
Coronary atheroma with thrombosis of the left anterior 
descending branch and recent infarction of the left ventricle 
and septum; adherent granular thrombus in_ both 
ventricles over the infarction. Embolic thrombus in the 
superior mesenteric, right external iliac and femoral, and 
splenic arteries, and hemorrhagic infarction of the small 
intestine, infarction of the spleen and of both kidneys. 

Thrombosis Elsewhere——In three of our cases 
phlebitis with thrombosis of leg veins complicated the 
attack of coronary thrombosis. Occasionally the onset 
of coronary thrombosis appeared to be related to 


| infection, such as carbuncle, or sepsis elsewhere. 


Abnormal Rhythms.—In most cases of cardiac infarc- 
Extrasystoles are 
very common, usually ventricular, sometimes arising 
from more than one focus in the ventricles, as shown 
by electrocardiograms. Auricular and nodal extra- 
systoles have been seen. In 14 cases cardiac infarction 
induced an abnormal rhythm, as follows :— 


Cases. Cases. 
Paroxysmal tachycardia 2 ' Paroxysmal flutter and 
Paroxysmal fibrillation 5 fibrillation a 
Paroxysmal tachycardia Partial heart-block .. 1 
and fibrillation 7 ; Complete heart-block. . 1 


Paroxysmal flutter 


Acute heart-block following cardiac infarction is of 
great interest and may be associated with Adams- 
Stokes attacks. It may be transient and completely 
disappear if the patient recovers, as in the following 
instance. 

CasE 8.—Male aged 55. ‘First seen in September, 1913. 
After a week of prodromal anginal attacks he had a severe 
seizure of midsternal pain lasting 24 hours, with fever 
(Fig. 1), vomiting, and cyanosis. Heart clinically normal, 
sounds distant. Arteries thickened. Wassermann reaction 
negative. The pulse was irregular and polygrams showed 
partial block; later the pulse became slow and regular, 
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He recovered 
Electrocardio- 
erams in October, 1913, showed T inversion characteristic of 


pate 40, and polygrams showed complete block. 
completely and normal rhythm returned. 


cardiae infarction. He died in February, 1925, 11} years 
ifter his attack, with signs of bronchitis. 


We have described elsewhere the three cases of 
flutter due to cardiac infarction.** The association 
of paroxysmal ventricular tachycardia with cardiac 
infarction has been described by Robinson and | 
Herrmann.*®> In our three cases of paroxysmal 
tachyeardia electrocardiograms were obtained in 
two, one probably ventricular, the other nodal. In 
one of our post-mortem series curves of ventricular 
tachycardia had been obtained. 

An abnormal rhythm involving tachycardia is a 
serious additional embarrassment to the heart, but 
fortunately these paroxysms are often short, and in 
the case of flutter or fibrillation can be treated by | 


digitalis. Normal rhythm returned in all our 14 cases. | 
Once paroxysms of fibrillation continued after | 


recovery and eventually fibrillation became established. 


Physical Signs of Underlying Cardiovascular Disease. 

In view of its pathology the clinical quest in 
coronary thrombosis is for signs of general arterial 
disease and of aortic atheroma or syphilis. In many 
patients with coronary atheroma the peripheral 
arteries seem normal, though signs of aortic atheroma, 
such as a rough aortic systolic murmur with a loud 
second sound, are often found. X ray examination is 
an invaluable means of demonstrating aortic atheroma. 

Coronary disease alone can cause some degree of 
hypertrophy of the heart, especially of the left 
ventricle ; but unless high blood pressure or valvular 
disease is present in addition, cardiac enlargement 
is not a feature. The fall of blood pressure which 


I 


Relation to Angina Pectoris. 
The incidence of previous angina was as follows: 
revious typical angina, 45 cases; previous atypical 


Fia. 3. 


Electrocardiogram taken 
three weeks after 
coronary thrombosis, 
showing inversion of 


taken two 
after coro- 


Electrocardiogram 
and a half week 


T wave in lead I. and nary thrombosis, showing 

also in lead II, inversion of T wave in 

(Case 66). lead lif. and also in 
lead II. (Case 82), 


follows myocardial infarction can mask an underlying pain, 8 cases; prodromal angina only, 9 cases; no 


hyperpiesis, and this should be suspected whenever previous angina, 38 cases. 


Which means that half 
those who get cardiac infarction have never 
suffered from angina until the onset of their 
attack or immediately before it. 

Coronary thrombosis may initiate angina 


pectoris, complicate its course, or prove the 


fatal termination. It is increasingly clear, 
both on pathological and clinical grounds, 


Fig. 2, 
= 
== 

I 


that many patients hitherto considered simply 
as cases of angina pectoris are actually suffer- 
ing from a past coronary thrombosis. In other 
words, we are witnessing a splitting up of 


angina pectoris into two component parts, 
which clarifies its pathology. First, the group 


in which coronary occlusion is a gradual 
process from atheroma or syphilis and leads 
to scattered myocardial fibrosis, and in which 
the clinical history is of anginal pain on 
exertion becoming inore frequent and more 


easily induced with the passage of time. 
Secondly, the group in which, at the onset 


++ 


or during the course, an acute infarction 
occurs, usually from coronary thrombosis, 
and in which the history includes one or 


++ 


more of the outstanding attacks we have 
described. If the attack is not too remote 


the electrocardiograph will often confirm the 
diagnosis. We cannot discuss here the various 


} 
| 


theories which have been advanced to explain 


Electrocardiogram taken four days after coronary thrombosis, showing 
the R-T period is elevated in lead 1. and 


plateau type of curve; 
depressed in lead III., as indicated by arrows (Case 79). 


the heart is really large. The clinical findings in our 
100 cases were as follows :— 


Cases. 

X ray examination 68 
Clinical evidence of aortic atheroma we 26 
Peripheral arterial thickening 36 
Intermittent claudication (2 with gangrene of toes) .. 8 
Syphilis (certain) .. ae 5 

Hyperpiesis (B.P. 200 or more) apart from attack 15 
Moderate hypertension (150-200) 34 


the causation of anginal pain, but we believe 
that the study of coronary thrombosis has 
nailed angina for ever to the tree of decaying 
coronary arteries. 


The Electrocardiogram,. 
; As a rule the electrocardiogram after cardiac 
infarction is characteristic, and occasionally it provides 
the only objective sign of a cardiac lesion. Fig. 2 
shows a typical curve taken four days after the onset 
of symptoms. The diagnostic feature is the absence 
of an iso-electric period between the R S and T waves, 
so that a plateau type of curve results in which the 
R-T interval is either elevated or depressed.** After 


‘a few weeks characteristic changes in the T waves are 


Fic. 4. 
— 
II 
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usually seen. There is a deep inversion of T in either 
lead 1. or lead III., together with a lesser degree of 
inversion or flattening of T in lead II. These 
inverted T’ waves are sharply pointed and often of 
large amplitude. Typical curves are seen in Figs. 3 
and 4. Observations on these changes are being 
published elsewhere. An additional feature in many 
but notin all cases is the small size of the Q RS waves. 
Left ventricular predominance is usually seen, Extra- 
systoles are common, and, though their diagnostic 
value is limited, their occurrence after cardiac 
infarction is more than a coincidence. 


Diagnosis. 

Diagnosis has to be made from other cardiovascular 
lesions which give rise to pain and dyspnoea and from 
acute abdominal conditions. 

(a) Other Cardiovascular Lesions.—The distinction 
from ordinary angina pectoris is not difficult, and the 
differential diagnosis is given in Table IT. 


TABLE II. 


a= Angina pectoris. Cardiac infarction. 


Onset .. ..  .. During exertion. Often during rest or sleep. 
Site of pain.. Sternum, often Sternum, often lower 
mid-sternum., third. 


Attitude Immobile. Restive, even walk about. 
Duration _ Minutes. Hours or days. 
Absent. Present. 
Dyspnoa .... Absent. Often present. 
Vomiting tare. Common. 

ah Unchanged. Small, often rapid. 
Temperature No fever. Fever follows. 
Blood pressure Normal or rise. Fall. 


Heart sounds Normal, Distant, sometimes gallop, 
or pericardial rub. 
Commonly follows. 


Usually diagnostic. 


Congestive failure Absent. 
Electrocardiogram Often abnormal. 


Intrapericardial rupture of the aorta may closely 
simulate coronary thrombosis, but always proves fatal. 
More important is the distinction fron: paroxysmal 
dyspnoea of cardiovascular disease in which there may 
be oppression in the chest; the persistence of high 
blood pressure and the predominance of dyspnoea over 
pain suggest paroxysmal dyspnoea. Acute cedema of 
the lungs has been confused with angina pectoris by 
some French writers (angina of decubitus). When the 
patient is restless and the pain too prolonged for 


ordinary angina we have seen coronary thrombosis 


diagnosed as neurosis. 

(b) Abdominal Conditions.—Six of our patients were 
admitted to hospital as surgical cases, and in others 
abdominal disease was at first suspected. Sudden 
severe epigastric pain, with tenderness and rigidity, 
vomiting, shock, and a small rapid pulse are common 
manifestations of cardiac infarction, and must often 
suggest such conditions as perforated gastric or 
duodenal ulcer, acute pancreatitis, or gall-bladder 
disease. Careful inquiry should be made for previous 
anginal pain as opposed to gastric pain, and a search 
made for evidence of heart failure. An electrocardio- 
gram may settle the question. In doubtful cases the 
following point to a cardiac origin: (1) a history of 
previous sternal pain on exertion, relieved by rest; 
(2) radiation of the pain to the arms, neck, or jaws, 
at the onset or in previous attacks ; (3) signs of failure, 
such as dyspnoea, cyanosis, crepitations at the lung 
bases, enlargement of the liver, or cedema. A patient 
may actually have chronic peptic ulcer as well as 
coronary atheroma, when there will be a history of 
both gastric and anginal pain. One of our patients 
(Case 81) died of perforated duodenal ulcer six weeks 
after a typical attack of cardiac infarction which was 
confirmed post mortem. In 8 of our 83 post-mortem 
cases (10 per cent.) there was chronic gastric or 
duodenal ulcer, a fact suggesting an ischemic origin 
for some such ulcers. 


Course and Prognosis. 
Of our 100 cases 31 have died, one not traced is 
probably dead, and 68 are still alive. Twelve patients 
died within a month of the attack, 11 in 1-6 months, 


7 in 6-24 months, and | after 114 years, the average 
duration of life being six months in these 31 patients 
who died. Of the 68 known to be still alive th: 
duration of life after the attack has so far been longer 
than five years in two cases, 2—5 years in 9, 1-2 years 
in 19, 6-12 months in 16, 1-6 months in 20, and less 
than a month in 2, the average being just over 
13 months. The average survival period up to date for 
the whole series is just under 11 months, but this wil! 
be much longer when all cases have been followed t. 
their termination. In White’s *® series of 62 cases of 
coronary thrombosis, of which half were alive at the 
time of reporting, the average survival period was 
20 months. Our figures do not indicate the ful! 
mortality of coronary thrombosis as our series does 
not include those dying at the very onset. On paths 
logical as well as on clinical grounds, we can confident] 
assert that a patient seen alive with coronary 
thrombosis is more likely to survive than to succumb 
to the attack. Old healed infarction is almost as 
frequent a pathological finding as acute necrosis, 
though a far higher proportion of cases of recent 
infarction come to post-mortem for a coroner’s inquest. 
There must be every grade of infarction, according tv 
the calibre of the occluded vessel, the largest proving 
rapidly fatal, the smallest passing unrecognised during 
life, though we think that any large scar found in th: 
heart must have had its counterpart in the clinica! 
course. 

In giving a prognosis in a case of severe anginal 
pain it is essential to differentiate between coronary 
thrombosis and a bad attack of ordinary angina 
pectoris. Urgent symptoms may arise from a small 
infarction; but this can heal and thus allow of 
improvement, whereas in severe angina from progres- 
sive and relentless coronary disease change can only 
be for the worse. Sudden death may ensue within a 
few hours or days in any type of case ; the additional! 
risk from embolism becomes remote after a few weeks. 
If pain is prolonged and resistant to morphia. if 
dyspnoea is intense, or if congestive failure progresses 
rapidly the prognosis is correspondingly worse. 

Right of our patients are leading an active life 
doing their ordinary work, 33 are able to get about 
in comfort though their life is restricted, and 25 are 
completely invalid from pain or failure. Once the 
infarct has healed the functional: capacity of the 
subject will depend on the state of the remainder of 
the myocardium. Where there is a history of previous 
severe angina or dyspnoea recovery will be less complet« 
than where previous cardiac symptoms have been 
slight or absent. Undoubtedly far too gloomy an 
outlook on coronary thrombosis has prevailed, largely, 
because non-mortal cases have so often escaped 
recognition. A hopeful prognosis is often justified. 
for many survive and are able to lead useful lives 
sometimes for years, and even those in grave peril for 
days may recover and enjoy fair comfort for a time. 


Treatment. 

Morphine is the first essential in treatment an | 
gr. }-} may be given subcutaneously as often as 
necessary to reduce or to overcome the pain. How- 
ever desperate the condition, and even if there is 
vomiting, it should not be withheld. Amzyl nitrite 
and trinitrin are powerless, and as they induce 
tachycardia and may lower the blood pressure stil! 
further they are expressly contra-indicated. Complet« 
physical rest is the next essential in treatment. A}! 
preparations for a serious and lengthy illness should 
be made at once. 

Digitalis for the first time finds a place in the treat- 
ment of cardiac pain, for it can reduce the pulse-rate 
and relieve the congestive failure which may accom- 
pany or follow the pain of cardiac infarction. In 
several of our cases it was definitely beneficial in this 
way. If symptoms or signs of failure appear, and they 
should be looked for, a dose of M xx. of the tincture. 
four-hourly for six doses, would be suitable, followed 
by x.-xx., three times a day. Remembering the 
state of the myocardium, we shall studiously avoid toxic 
effects. Paroxysms of flutter or fibrillation may be 
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treated similarly, if not by strophanthin intravenously 

gr. 1/200-1/100). Even in simple or in paroxysmal 
tachycardia in these circumstances digitalis may 
be tried. 

Absolute rest in bed for not less than a month is 
imperative to allow healing of the infarct and to 
reduce the risk of embolism. The subsequent manage- 
ment will be that of a patient known to be arterio- 
sclerotic and prone to anginal pain, though the 
probability of another cardiac infarction is not great. 
Convalescence will therefore be prolonged and the 
return to ordinary life postponed as long as possible. 
If exertion is restricted to less than that which 
induces pain greater capacity may ultimately be 
obtained. 


It is a pleasure to express our indebtedness to the 
staff of the Pathological Institute of the London 
Hospital. Prof. H. M. Turnbull, Dr. W. W. Woods, 
and Dr. A. B. Bratton have taken great trouble in 
examining specimens and sections and in collaborating 
in the pathological portion of this paper. Colleagues 
on the medical staff and in practice have kindly 
helped with clinical cases and details ; we thank Lord 
Dawson, the Medical Unit (Prof. A. W. M. Ellis), and 
Dr. R. A. Rowlands for permission to publish particular 
cases, and Dr. G. T. Western for the Wassermann 
reports. 
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Cost OF MANCHESTER HospPiITAL SERVICE.—‘‘ The 
Good Samaritan,” the year-book of the Manchester and 
Salford Medical Charities, for 1927, contains a remarkable 
statement as to the cost of treatment in the hospitals of 
those two boroughs. The average cost per head of population 
in England and Wales is 3s. 10}d.; in Manchester and 
Salford it is 7s. 84d. The explanation suggested is that they 
are great hospital centres offering unusual facilities for 
treatment, and that within their borders the conditions 
of life are such as to increase the incidence of disease and 
accident. 


MoToRISts AND Hosprrats. — Beginning with 
Jan. Ist every motorist who takes out a driving licence in 
Sheffield is to be asked to contribute a shilling to the funds 
of the Sheffield Joint Hospitals Council. It is believed that 
£2000 a year can be raised in this way. When this voluntary 
tax is paid the licence will be stamped ‘ Sheffield Hospitals 
Council: Traffic Casualty Fund.’’ At the Royal Hospital 
and the Royal Infirmary last year close upon 6000 people 
were treated for injuries caused by street accidents. About 
600 were admitted to the wards, at an estimated cost of 
£10 per patient. 


THE ETIOLOGY AND TREATMENT OF 
ACUTE POLIOMYELITIS.* 


By S. A. KINNIER WILSON, M.D. Epry., 
F.R.C.P. Lonp., 

PHYSICIAN FOR OUT-PATIENTS, NATIONAL HOSPITAL, QUEEN 
SQUARE ; NEUROLOGIST, KING’S COLLEGE HOSPITAL ; 
CONSULTING NEUROLOGIST TO THE METROPOLITAN 
ASYLUMS BOARD. 


FOR several reasons poliomyelitis always awakens 
concern on the part of the clinician. i'e cannot 
foretell, in a given case. whether disablii, sequel 
will make their appearance in moderate or in aggra- 
vated form, nor from the prodromal symptoms can 
he determine whether involvement or escape is to be 
the outcome. No detinite relation has as yet been 
established between the mildness or otherwise of the 
initial syndrome and of the paralytic consequences. 
Even if continued paralysis is found in but 25 per cent. 
of all cases he does not know which are to exhibit this 


unenviable prominence. In one clinical type the early 
febrile manifestations are so trifling as practically to 
escape notice, but the fulminant onset of palsy in 
some of these emphasises afresh the serious nature of 
the disease’s uncertainties. When invasion of the 
nervous system is apparent the outlook remains still 
indeterminate, since residual incapacity is not always 
proportionate to intensity of early paralysis, while 
cases are known of a relapsing type. in which fresh 
palsies appear at appreciable intervals. 

Poliomyelitis presents all the characters of a specific 
infection, and seems to be definitely independent of 
any other. When rare cases occur of poliomyelitic 
symptoms supervening in the course of some fever or 
exanthem of recognised class they are to be regarded 
either as a coincidence—t he fever ostensibly providing 
a favourable opportunity for the invasion of the virus 
of the other—or as offering a superticial resemblance 
to genuine poliomyelitis, but caused in reality by the 
exceptional localisation and action of the febrile virus, 
whichever it may happen to be. For example, I have 
had under care recently a severe case of ** poliomyelitis 
following measles,”’ in which examination has satisfied 
me that the condition has been in fact a_ partial 
transverse myelitis of the rare morbillous type. That 
other agents than the virus of Heine-Medin’s disease 
can produce an acute atrophic palsy must not be 
overlooked. 

Incidence. 

From compilation of numerous and diverse statistics 
(which need not be cited here) it can be shown that 
over 75 per cent. of all cases, epidemic and sporadic. 
develop in children who have not passed the age of 
9 years; in the New York epidemic of 1916 no less 
than 83 per cent. were under 5.' A further interesting 
point emerges, that in the more severe epidemic 
outbreaks the incidence on youths and adults tends 
on the whole, though not with regularity, to increase 
in comparison with that of sporadic outbreaks. In 
respect of the earliest years of life the disease affects 
children of each of the first three with a certain 
equality ; of those cases that begin in the first year 
a majority develop during the second six months. 
Congenital poliomyelitis is probably non-existent. 
though the possibility of intra-uterine infection has 
been discussed by Batten*® and others. A case is 
known in an infant 12 days old (Gunewardene *)—-as 
far as I have been able to discover, the earliest on 
record; at the other extreme it has been seen at 
54 (Krabbe *), and even, apparently, at 67 (Gombault 

The disease has appeared at intervals all over the 
world, nor has it spared the coloured races. In 1909 
an outbreak occurred in Cuba, affecting 140 persons : 
in 72 cases in which the race was specified 60 were 
whites, 4 half-castes, and 8 negroes. The Melanesiar 
island of Nauru in the Pacific was visited in January, 


* Opening paper at a discussion at the Harveian Society of 
London, Noy. 17th, 1927. 
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1909 ©; 470 cases developed in natives of the island ; 
the majority of the remainder of the total 700 cases 
were those of imported labourers from the Caroline 
islands ; imported Chinese were unaffected, and only 
three Europeans out of 80 whites suffered. By way 
of contrast, however, I may point out that of the 
752 New York cases of 1907 © only two occurred in 
coloured children, yet in proportion to the population 
there should have been something like 14. It is 
impossible not to feel that these apparent anomalies 
of infection can be explained only by considerations 
of direct or indirect openness to attack and of 
acquired or natural immunity, which must differ 
materially in different epidemic visitations. 

Age is seemingly the sole predisposing factor ; 
inherited and familial ‘‘ tendencies ’’ can be quite left 
out of account. Neuropathic ‘“taint’’ has no 
significance, since the affection often seizes juveniles 
who are physically and mentally robust—an observa- 
tion made by Heine? as long ago as 1840 and often 
commented on since. Family involvement varies 
considerably also in different epidemics ; among the 
752 New York cases (1907) there was only one 
instance of three members of a family being attacked, 
whereas Trethowan’s* figures for the Swedish 
epidemic of 1911 differ one might think fundamentally. 


Number of families ..456 .. 93 .. 46 ..21..8..2..1..2 


In no less than 31 families two tc four cases occurred 
on the same day, and somewhat ai alogous figures are 
furnished by Wickman.*® 

The practitioner ought to bear in mind that 
poliomyelitis is constantly endemic in Great Britain, 
as in other countries, near and far; I append official 
figures for 1925. 


France. Germany. Ynited 
January 26 10 17 132 
February 23 18 28 98 
March.. 17 16 21 89 
April 12 17 18 106 
May 16 11 25 104 
June 15 S 18 254 
July 17 15 20 R05 
August 28 39 31 1428 
September .. 61 19 57 1359 
October ‘ 57 25 53 932 
November .. 44 20 45 341 
December 28 24 37 161 


From this table the pre-eminence of infection in the 
summer and autumn months appears clearly, especially 
late summer and early autumn, and this feature has 
been reproduced in by far the greater number of the 
many epidemics that have been recorded ; it receives 
corroboration from the development of Australian 
outbreaks in their autumn months of March and 
April. Such epidemics may extend into the winter 
months, none the less, a point of significance when the 
remarkable resistance to cold shown by the virus is 
carried in mind, and not without bearing on the 
fashion of spread of the disease. 


Transmission of Infection. 

Vexed questions of consummate epidemiological 
importance still obscure our knowledge in respect of 
the modes of infection. We may note, in the first 
place, that apart from the production of experi- 
mental poliomyelitis in monkeys (and in certain 
genera only, be it specially remarked) no satis- 
factory proof of its specific occurrence in domestic 
animals is forthcoming; hence the occasional reports 
of synchronous infective maladies in chickens, 
horses, &c., during epidemic appearances of the 
human disease can be discounted. Elaborate tests 
conducted at various times exclude the likelihood 
of flies, fleas, bugs, or lice playing any part in com- 
municability. Experimental transmission by means 
of the bite of the stable-fly, Stomorys calcitrans, demon- 
strated by Rosenow in 1912, is now discredited, 


nor has the virus been found in the blood of affected 
subjects. Whether it may adhere to inanimate objects 
is not fully known, though some evidence points in 
this direction; Neustadter and Thro ?® succeeded in 
inoculating monkeys by using dust from the sick room 
(their work has not been confirmed); carriage of 
infection by a picture is mentioned by Wickman. 
Drinking-water, milk, fruit, other articles of food, 
and numerous other possibilities in respect of modes 
of transmission have all been scrutinised at one time 
or another and proved more or less consistently 
negative. Poliomyelitis has frequently developed 
in infants purely breast-fed. However, in a small 
epidemic of eight cases at Cortland, N.Y. (Knapp, 
Godfrey, and Aycock "'), the individuals affected all 
drank milk from a farm at which a case of polio- 
myelitis had occurred in a youth of 16, who actually 
continued milking some of the cows while he was in 
the acute stage of the disease. This is presumably an 
instance of accidental contamination of milk and of 
transmission thereby, and it is significant out of 
proportion to the rarity of the occurrence, since it 
proves that case-to-case infection is not the sole means 
of dissemination. 

By common consent, as I consider, and more 
especially since the researches of Wickman, direct 
contagion from one human being to another is now 
accepted as the main though not actually the unique 
means of spread. Whether this is effected by direct 
contact through breath, clothes, or otherwise, or by 
indirect contact via carriers, is still as obscure as in 
the case of various other fevers, but the fact remains. 
Evidence has steadily accumulated pointing to the 
existence of the virus in the nasal, buccal, or faucial 
mucosa of individuals who may or may not develop 
the disease; in other words, carriers (themselves 
mostly though not constantly immune) harbour the 
infection and transmit it on occasion, and are possibly 
more numerous than actual cases. The often-cited 
experience of Kling, Petterson, and Wernstedt '* 
revealed the existence of 18 carriers among the non- 
infected members of six families, in each of which 
only one person suffered. Whether active carriers 
of a really chronic kind are to be found has not yet 
been satisfactorily demonstrated, and been 
surmised rather than proved by some who favour the 
carrier theory to the exclusion of other modes of 
propagation ; according to Flexner and Amoss the 
virus disappears from the nasopharynx within a few 
weeks. 

Carriers notwithstanding, contagion, when all 
germane data are taken into consideration, must 
certainly be regarded as relatively rare. The disease, 
ordinarily speaking, never runs riot. Clinical evidence 
against indiscriminate spread in schools, hospitals, 
institutions, and closed communities of any kind is 
direct and overwhelming. In one of the Massachusetts 
epidemics only 35 patients out of 150 cases were 
attending school, and of the 35 no less than 22 attended 
different schools. Bed-to-bed infection in hospital 
has never been regarded as other than a negligible risk. 
Spontaneous infection of experimental monkeys has 
never been recorded, and no instance of the develop- 
ment of the disease in those whose duties have required 
them to handle such laboratory animals is known. 

When, therefore, the question of infection is 
reviewed as a whole, and in the light of the illustrations 
selected for this paper (to which | might readily add) 
its peculiarities and anomalies must at once strike the 
critical mind. On theoretical grounds individual 
susceptibility should depend on whether an abortive 
attack has occurred in infancy, conferring protection 
when infection is rife, or on ‘“ natural immunity.” 
In respect of the former, doubtless one or other 
‘cold or catarrh or feverish turn ’’ may as a 
fact have been an incomplete or abortive attack of 
endemic poliomyelitis, though unless the epidemic 
variety is about at the time such trifling illness can 
scarcely ever be adjudged to have been in reality polio- 
myelitic. As for the latter, we are not yet in a position 
to analyse natural immunity objectively. Of obvious 
importance is the matter of the duration of the infec- 
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ious stage in a given case ; unfortunately definite and | developing the disease, by abortive case, and by 
inmistakable facts and figures are very difficult to 


ome by in this connexion. Yet how much that is 
till obscure hinges on it. That both abortive cases 
nd healthy virus-carriers must be a menace seems 
indeniable, hence isolation of affected patients seems 
ndispensable ; yet, as we have seen, infection never 
appears to proceed regularly from one contact to 
nother in an unending series. My own experience, 
n more than one family circle, has given me the 
mpression that direct infectivity is at its maximum 
luring the incubating and preparalytic stage, and that 
mee the virus has reached the nervous system, as 
revealed by the usual nervous symptoms, it ipso facto 
hecomes tucked away, so to speak, in the deeper- 
~eated tissues of the individual concerned and is less 
communicable ; he is less infective. If carriers are 
infective, as is allowed, they bear the virus in a state 
of activity superficially, one might say, on their 
person—not in its recesses ; hence the possibility of 
spread of contagion by means of *‘ droplets ” of virus- 
bearing mucus (as Dudley ™* thinks), or otherwise. 
Were support to be lent to this view by substantial 
investigations it might explain comfortably the fact 
that since patients admitted to hospital wards have 
usually reached the stage of paralysis indiscriminate 
spread never takes place there. I have not discovered 
any direct observations on the specific point whether 
germination of the virus in the nervous system is 
accompanied by its attenuation or disappearance from 
the upper respiratory passages; inquiries of this 
kind would surely repay the highly technical labour 
they must entail. Of course, I am well aware of the 
difficulty in respect of familial infection ; two members 
may have been infected with more or less simultaneit y 
from a common source and not from one another. 


Practical Considerations. 

It will be acknowledged, then, I think, that we have 
not reached a stage when contradictory pronounce- 
ments by different authorities are no longer to be 
expected. Regrettable as they may appear, especially 
when public anxiety is aroused, they are no more than 
legitimate deductions from personal experience ; 
different view-points are adopted only because know- 
ledge is still imperfect. It has been my practice to 
advise and act along the following lines :— 


1. A patient in whom the disease is developing (it is 
unnecessary to give here the objective data on which 
reliance may be placed for early diagnosis) is infective, and 
as such must be isolated. Though he may not transmit the 
disease to another person he may make him a carrier, and 
this possibility must be guarded against. 

2. A patient who has run the risk of infection and whose 
case may be purely abortive is equally infective and similar 
precautions are desirable with him. 

3. A patient in whom paralytic phenomena have appeared 
is possibly (probably ?) past the stage of infectivity by direct 
contact. 

4. A person who has come in contact with a poliomyelitic 
patient when the latter is incubating or developing the 
affection may show no symptoms, early or late, but never- 
theless should regard himself as a possible conveyer of 
infection and as such should adopt prophylactic treatment. 


5. The incubation period being fairly well established 
within the average limits of two to ten days, and less 
certainly extending on occasion to a fortnight, contacts 
may be regarded as having passed out of danger to them- 
selves in three weeks (this period was adopted by many 
Swedish physicians in their epidemics and seems to have 
proved satisfactory). 

6. How long, however, contacts may constitute a danger 
to others is more difficult to estimate. I have quoted Flexner 
and Amoss to the effect that the virus disappears from the 
mucose within a few weeks. 


Until more is known in reference to this latter 
point contacts who become carriers remain potential 
mischief-makers, seeing that their effective segregation 
over a period of, say, two months presents almost 
insuperable difficulties. It will be gathered from the 
sketch given of the tactics to adopt, that attention 
must be paid to the problems offered by patient 


healthy contact respectively. 


Means of Treatment. 

We may now pass to a consideration of some aspects 
of the therapeutic difficulties presented by this dis- 
concerting disease. 

Obviously, in the case of all contacts, an effort must 
be made to destroy the infecting germs, harboured as 
they definitely seem to be in the upper respiratory 
passages. Frequent disinfection of nose and throat 
with douches or gargles of potassium permanganate 
(1 in 5000), peroxide of hydrogen (1 per cent.), liq. 
sod. chlorin. (0:5 per cent.) or some other chlorine- 
containing preparationis advisable. Similar procedure 


should, of course, be undertaken with increased 
vigour in any cases beginning to show signs of 
prodromal infection. Once paralytic symptoms 


develop they are valueless. 

The sole specific treatment consists in intraspinous 
injection of immune serum, a method which has been 
used with moderate success (Netter,'4 Batten,'* 
Amoss and Chesney '®; ef. also Draper,’? Flexner 
and Amoss?**), An attack of poliomyelitis confers 
immunity for years, the patient’s serum remaining 
active indefinitely, so that if a suitable convalescent 
can be obtained the method is simple enough. From 
some 30 c.cm, of the giver’s blood, obtained by vene- 
puncture, the serum is separated, warmed, and injected 
into the spinal theca by the lumbar route in amount 
corresponding to the quantity of fluid withdrawn, say, 
from 4 to 12 c.cm., and this treatment can be adopted 
daily for some days, commencing immediately the 
diagnosis is made, and if possible in the preparalytic 
stage. The practical difficulty is, however, at once 
apparent—viz., to find an appropriate convalescent or 
old case at hand precisely when the need arises, since 
the treatment is valueless for cases that are subsiding. 

One reason, perhaps the chief, for delay in connexion 
with animal sera is the difficulty of controlling experi- 
mental results in the monkey. Once induced, the 
experimental disease is much more fatal than the 
human disease, and attenuation of the virus for 
therapeutic purposes has not yet been satisfactorily 
accomplished. With some other human strains, on 
the contrary, the monkey cannot be infected at all, or 
else they so quickly lose their power of inducing the 
disease as to be equally valueless, Until better control 
of the virus in artificial circumstances is attained the 
problem of appropriate serum therapy will 


remain 
beset with difficulties. 


Encouraging results have been announced by 
Rosenow and Nickel?® for their streptococcic 


poliomyelitis serum,’ obtained by immunising horses 
with their ** pleomorphous streptococcus "’ said to be 
derived from human cases of the disease, and injected 
either intravenously or intramuscularly in quantities 
ranging from 15 to 75 c.cm., according to age. They 
claim a much lower mortality-rate and less residual 
paralysis in 1113 patients treated by this technique 
than in a series of controls for whom other methods 
were utilised. I have had no experience of this 
particular treatment, and most of those who are 
familiar with the disease bacteriologically do not 
accept the streptococcus as a causa causans. Never- 
theless the method possibly deserves to be tried out 
further. 

No medicinal agent has been proved to exercise a 
beneficial influence on the course of the disease, 
although urotropin in large doses is frequently utilised. 
I have myself employed the drug after a fashion 
practically identical with that recommended by 
Hurst,*° without obtaining any impressive results. 

Recently attention has been directed to the pro- 
cedures adopted and warmly advocated by Bordier.*! 
These consist in a combination of spinal radiotherapy 
with diathermy. As soon as spinal topical dia- 
established X ray radiation is at once 
for children under 2 years the dosage is 


gnosis is 


applied : 


about 200 units R per séance, or 3 units Hin a series 
of three successive sésnces, measurement being made 
at the skin level under a filter of 6 mm, of aluminium, 
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Above the age of 3 the dose may be increased, 
reaching in the adult 1000 units R or 5 units H in a 
series of three applications. The rays should penetrate 
in a direction at right angles to the vertebral lamine. 
After one series of treatment some 25 days should 
elapse ere another is undertaken. The diathermy part 
of the treatment is intended to favour the nutrition of 
the tissues of the paralysed limb. It should be utilised 
from the outset independently of the radiotherapy, 
and should be carried out daily for about ten minutes. 
The sinusoidal current is also a useful adjuvant. 
Favourable reports on this Bordier technique have 
already been published by Bergamini,*?? Sabatucci,** 
Philips and Galland,?* and others. Experimental 
confirmation of its usefulness has been recorded by 
Kraus.*° <A review of the whole procedure was made 
a few months ago by Tizier.*° 

Much can be done to mitigate the ultimate sequele 
by absolute rest in bed for at least three weeks and 
by concentration on the affeéted muscles. For these 
the *‘ zero’ position must be obtained—i.e., that in 
which a given muscle is entirely relaxed and its 
opposing muscle prevented mechanically from exer- 
cising its action by appropriate splinting or the use 
of plaster *‘ shells.” Each case requires individual 
treatment, but the principles are the same in all—no 
loading or stretching of an atonic muscle is to be 
allowed. Bearing in mind the spinal site of the lesions 
the physician must try to maintain the nutrition of the 
affected groups until such time as recovery takes 
place from within. Hence there is a place in his 
therapeutic scheme for the employment of warmth 
to the limb or limbs, skin friction, warm baths or 
douches, and gentle massage and movements: the 
former (warmth) should be carried out from the 
beginning, the latter after the first week or two are 
over. Electrical applications of a stimulating kind are 
less advantageous than is commonly supposed, and in 
any case are not called for at an early stage. 

Later, the same rational physical therapy should be 
persevered with, active, passive, and resistance move- 
ments being practised, usefully in a warm bath, to 
obviate contracture. At the end of 12 months, 
speaking generally, further spontaneous improvement 
is as unlikely as adequate response to a continuation 
of physiotherapy, and its place should be taken by 
orthopedic measures, if such are called for. 
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Davip ELpER INFIRMARY.—This institution at 
Govan, which has been erected and endowed from a bequest 
of £100,000 by the late Mr. Alexander Elder, of Liverpool, 
has now been formally handed over to the trustees of the 
Glasgow Western Infirmary. 
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THE treatment of ulcers of the stomach and 
duodenum has always been the subject of a great 
deal of investigation, but until comparatively recent], 
the general opinion held by the profession was that 
these conditions were more or less incurable by 
medical means. The natural consequence was that 
very often patients suffering from these ulcers were 
subjected to various kinds of surgical operations in an 
attempt to give relief from the distressing symptoms 
so often present. No doubt surgery had many great 
triumphs in this field, but it had also many failures, 
and on the whole the treatment of these conditions 
was very difficult and unsatisfactory. 

Now, however, we possess quite definite evidence 
that uncomplicated cases of gastric and duodenal 
ulcer respond very quickly to medical measures and 
that by quite simple means we are able to cure these 
lesions. The principle involved is based on the view 
that these ulcers are irritated and so prevented from 
healing by the action of the acid secretion of the 
stomach. When this factor is removed rapid recovery 
usually takes place, and the patient’s life is changed 
from one of distress and misery to a condition of 
comfort and well-being. 


Hyperacidity and Gastric Ulceration. 

It is common experience that some degree of 
hyperacidity exists in the patient who is suffering 
from gastric or duodenal ulceration. This statement. 
has been denied by some observers, but the fact is 
that the term ‘“ hyperacidity * is, perhaps, rather 
misleading in this connexion. It is quite true that 
there is often no very definite increase in the concen- 
tration of hydrochloric acid in these patients. When 
a test-meal is given and the hydrochloric acid 
estimated, it may not be higher than normal, though 
in some cases there is certainly a tendency for a slight 
increase in amount. The finding of a normal concen- 
tration of hydrochloric acid does not necessarily 
indicate, by any means, that no hyperacidity exists. 
What really happens in these cases is that acid tends 
to be secreted after digestion is completed and after the 
meal has left the stomach. There is a secretion of gastric 
juice when there is no need for it. This tendency for 
the stomach to go on producing an acid secretion after 
the needs for gastric secretion are over undoubtedly 
plays a part in sustaining the chronic condition so 
often observed in stomach abrasions. By “ hyper- 
acidity,’ then, we mean a tendency for hydrochloric 
acid to be formed for some time after digestion is 
completed. This may go on for an hour or two after 
stomach digestion is over and then cease, or the 
condition may persist for many hours; indeed, in 
some patients it may be found that a very considerable 
amount of hydrochloric acid is present in the resting 
stomach when the contents are removed before break- 
fast. In such patients it is obvious that secretion of 
acid must have gone on for a very long time after the 
last meal. Now, since there is no food in the stomach 
to combine with this acid, it seems obvious that this 
secretion will tend to digest any part of the stomach 
that has in any way lost its normal resistance to 
gastric digestion. Whether or not this excessive acid 
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can per se give rise to an ulcer is not quite certain, but 
there is little doubt that the condition tends to make 
an ulcer worse when it is present and to prevent it 
from healing. If this is admitted—and all the 
reliable evidence available supports this view—then 
it is obvious that the best conditions for the healing 
of an ulcer would be those in which the effect of this 
excessive secretion of acid is overcome. The best 
method of treatment would be to stop this secretion, 
but this is often impossible as long as the ulcer 
remains, for it acts as a source of irritation. Indeed, 
the conditions existing in the stomach of a patient 
suffering from an active ulcer may be regarded as 
acting in a vicious circle. The ulcer causes irritation 
which tends to produce an increased secretion of acid ; 
this acid in turn irritates the ulcer, and so matters go 
on from bad to worse. If we could break this vicious 
circle either by preventing the injurious action of the 
acid or by acting directly on the ulcer, the stomach 
condition in general should improve and the related 
symptoms should disappear. It is interesting to note 
that after a successful gastro-enterostomy the contents 
of the stomach are generally alkaline, or at any rate 
very much reduced in acidity. On the other hand, 
when operation affords no relief to the patient, it will 
be found that the stomach contents still remain highly 
acid. This observation suggests that the benefit to 
the patient arising from a successful gastro-enteros- 
tomy is in large measure dependent on a change in 
reaction produced by the mechanical alterations 
brought about by the operation. How this alteration 
is brought about is quite easily understood. Presum- 
ably the alkaline pancreatic contents pass directly 
into the stomach via the stoma and so help to 
neutralise the acid. This assists the ulcerated surface 
to heal, with the result that the stimulus to increased 
secretion is gradually overcome. This, in turn, further 
helps the healing of the ulcer, so that in time it may 
disappear altogether. The question now arises: 
Can we by medical means prevent this deleterious 
action of the acid for a sufficient time to allow the 
ulcer to heal ¥ There is no doubt whatever as to the 
answer. In practically all uncomplicated cases of 
gastric and duodenal ulcer it is quite easy to do this 
with practically no inconvenience to the patient. 
This beneficial result is accomplished by the use of 
intensive alkaline therapy. Sufficient alkali is given 
to the patient to keep the gastric acid neutralised 
during a period sufficiently long to enable the ulcer 
to heal. 

The details of this treatment are given below, but 
it may be said here that the results obtained are as 
marked as anything known in therapeutics. It is 
quite extraordinary how these patients respond to this 
method, but the treatment must be thorough. The 
usual small doses consisting of a few grains of the 
ordinary alkalis are of little or no permanent value. 
Indeed, such treatment may in certain cases do harm 
rather than good, for insufficient alkali may tend to 
stimulate acid production instead of decreasing the 
amount. 


The Use of Alkalis in Gastric and Duodenal Ulcers. 
Of all the various therapeutic agents used in derange- 
ments of the stomach it is generally admitted that, in 
the great majority of cases, alkalis are by far the most 
successful in relieving symptoms. Without alkalis 
there would be an appalling amount of stomach 
distress. Everybody knows how a teaspoonful or so 
of such a simple remedy as sodium bicarbonate 
relieves * heartburn ”’ and other distressing symptoms. 
Many medical men have from time to time used fairly 
Jarge doses of alkalis in the treatment of ulcer, and 
some years ago Sippy in America made many claims 
for this method. Sippy’s directions, however, were 
rather elaborate and many medical men found difficulty 
in carrying them out. About five years ago we began 
to use the plan described here in our treatment of 
gastric and duodenal ulcer at St. Thomas’s Hospital. 
Our view was that the ulcers should heal if the 
deleterious action of acid stomach secretion could be 
entirely prevented for a definite period. The results 


obtained were entirely satisfactory, but we hesitated 
to publish our experiences until the method had a 
thorough trial. We are now satisfied that the results 
obtained by this method are better than any that 
have hitherto been described, and that 
are extremely rare. Patients who had suffered for 
periods extending up to 15 years and more often 
recover entirely from their symptoms in a few weeks ; 
in other patients the period may be longer and may 
extend to a month or two. It is not necessary to 
discuss here the various views that have been 
expressed from time to time as to the manner in which 
alkalis act in stomach disorders. We are convinced 
that the action is a direct one, and due simply to 
neutralisation of the acid secretion. Several observers 
have given it as their opinion that this action of alkali 
is an indirect one and that it takes place after 
absorption, but we are confident that it depends on 
local action in the stomach. 

It might be argued that intensive alkaline treat- 
ment would prove injurious because it obviously 
prevents peptic digestion in the stomach, but in 
practice this is not found to be the case. After all, 
the stomach is not an essential organ, and if care is 
taken that all food that enters it is in the form of 
a thoroughly soft pultaceous mass, then stomach 
digestion appears to be unnecessary. Apparently, 
under such conditions the food is passed on into the 
intestines, where the most important part of the 
processes of digestion normally take place. There is 
really no such condition as ‘‘ indigestion ’’ in the 
ordinary physiological sense of the word unless the 
pancreatic and intestinal secretions are lacking. 
Digestion of food is easily completed in the absence 
of the stomach. It is probable, however, that even 
in the presence of an alkaline stomach fluid, a certain 
amount of pancreatic digestion sometimes goes on in 
the stomach. At any rate, experience proves that 
there is no interference with digestion as a whole when 
large amounts of alkali are given for long periods. 
What really usually happens is that any so-called 
indigestion that may have been present is rapidly 
relieved as indicated by the disappearance of 
symptoms. 

Other objections to the use of excessive amounts of 
alkali have been raised from time to time. Bogeys 
such as “ alkalosis’? and other equally alarming 
conditions have been described, but they need not be 
feared. One of us has carried out an extensive investi- 
gation into the possible injurious effects of large 
doses of alkali on the system. The conclusion arrived 
at is to the effect that no harmful results whatever are 
produced except perhaps in patients suffering from 
advanced chronic interstitial changes in the kidneys. 
In such patients the end cannot be far distant and the 
point is not of serious import. As a matter of fact, 
only very small amounts of the heavy alkalis given 
are absorbed. They neutralise the acid and pass out 
in the stools. Only traces are found in the urine. 
As the result of a large experience we can say with 
confidence that no fears need be entertained as to the 
possibility of any pathological symptoms from the 
large doses of alkali given in the treatment as 
described here. As already mentioned, the results are 


recurrences 


extraordinarily good. Patients who have suffered 
extreme discomfort for many years lose their 


symptoms very rapidly and soon enjoy quite good 
health. No operative procedures are necessary in the 
great majority of patients suffering from uncompli- 
cated gastric or duodenal ulcers, for entirely satis- 
factory results can be obtained by simple medical 
means. Ofcourse, when the ulcer has penetrated into 
one of the adjacent viscera, surgery will be necessary, 
The same applies when adhesions are formed. Als«c, 
in cases of organic obstruction of the pyloris, 
mechanical means must be used to allow of the passe ge 
of the food from the stomach. It is, however, some- 
times the case that pyloric obstruction may be largely 
due to an cedematous swelling of the pyloric orifice, 
and in such cases alkaline treatment often does much 
good. Inone patient under our care marked symptoms 


of pyloric obstruction were present for several months, 
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but an operation was definitely refused. This patient 
was given alkaline treatment and a modified diet, 
with the result that the symptoms passed over and she 
has not vomited for more than a year. 


Some Observations on X Ray Appearances. 

For some time after beginning this treatment we 
hesitated to carry it out on patients suffering from 
large pentrating ulcers as indicated by X rays. Later 
we found that such ulcers usually responded quite 
readily to the treatment. Our present plan is to 
try this treatment on all patients with gastric or 
duodenal ulcers, no matter how extensive the ulcer 
may appear from the X ray point of view. Also, we 
get quite as good results in old-standing conditions as 
in more recent lesions. If the patient does not respond 
in a week or two it may be taken for granted either 
that his symptoms are not due to ulcer, or if an X ray 
shows an ulcer, that there are adhesions to an adjacent 
viscus. In such cases it is clear that no medical treat- 
ment can be of any avail. It is hoped, however, that 
intensive alkaline treatment will in the future be used 
more freely and at an earlier stage, and so help to 
prevent many of these more or less chronic results of 
ulceration. 

After we had convinced ourselves that intensive 
alkaline therapy was undoubtedly the most efficacious 
method for the relief of gastric symptoms, we began to 
follow the local results of treatment by taking X ray 
photographs at various intervals during the treatment. 
In practically every case the ulcer as seen by X rays 
disappeared in a comparatively short time. Several 
photographs are given here which prove this quite 
definitely. No matter what the size of the ulcer, if 
there are no complications, it disappears in a short 
time varying from a few weeks to a few months. That 
it is comparatively uncommon to have ulcer compli- 
cated by adhesions to adjacent organs seems to be 
borne out by the results of our treatment, for among 
the large number of patients we have treated during 
the last five years, there have only been a very few 
in whom surgical intervention was necessary. 

The majority of the X ray photographs given here 
show the results obtained with gastric ulcers, but our 
experience with duodenal ulcers has been equally 
satisfactory, though, on the whole, we have the 
impression that perhaps somewhat longer treatment is 
necessary in duodenal cases. On the other hand, it 
is certain that many patients suffering from duodenal 
ulcers lose their symptoms very rapidly. The reason 
why we chose chiefly gastric ulcers to represent the 
results of treatment is merely dependent on the well- 
known fact that these ulcers show up much better in 
X ray photographs. Duodenal ulcers are often very 
obscure from the radiologist’s point of view, and not 
infrequently X rays fail to show such an ulcer though 
undoubted clinical evidence of its presence may exist. 
That the photographs in which the ulcers have dis- 
appeared really depict healed ulcers is fairly certain, 
when we consider that not a single patient in our 
series showed a recurrence on the site of the old ulcer 
after this had healed. In one patient with a very large 
penetrating ulcer progress went on in a very satis- 
factory manner, and after six weeks only a very small 
ulcer was left. The patient felt quite well, but gave up 
treatment at this stage and began to drink rather 
heavily. He appeared at hospital one day after a bout 
of drinking when an X ray examination revealed the 
fact that the ulcer had considerably enlarged. The 
fact that the patient’s symptoms entirely disappear 
as the X ray appearances of the ulcer gets less seems 
to us to prove that this treatment really cures the 
ulcer. From five years’ experience we are definitely 
of opinion that the great majority of gastric and 
duodenal ulcers will readily respond to intensive 
alkaline treatment on the lines described below. 


Details of Alkaline Treatment. 

The most important point in treating a patient 
suffering from ulcer is to give a sufficient amount of 
alkali to control entirely the acid secretion of the 
stomach. This can easily be done during the daytime, 


but may be more difficult during the night. Indeed, 
it may happen that all the good done in the day may 
be undone at night unless special precautions ar 
taken. In cases of marked hyperacidity the effect 
of the last dose of alkali often passes off im a few 
hours, and if no alkali is taken by night, the patient’. 
stomach may be subjected to the action of acid fo: 
several hours. In some patients the tendency tv 
produce acid secretion is so marked that the contents 
of the stomach may show as much as 0-2 per cent. 
hydrochloric acid or more within two hours or so afte: 
a large dose of alkali. No doubt, in such patients 
there is a rapid emptying of the stomach with the 
result that the alkali is passed into the intestine. 
However this may be, it is difficult to realise that a 
patient who is taking large doses of alkali at frequent 
intervals may yet have an acid secretion present in 
the stomach between the doses. The kind of alkali 
used does not matter very much, but sodium bicar- 
bonate, when given alone, is unsuitable since it tends 
to excite a definite flow of acid after its neutralising 
effect has passed over. On the other hand, sodium 
bicarbonate is a very soluble diffusible substance and 
is excellent for quick neutralisation; indeed, it 
should be remembered in this respect that nature 
uses this salt to neutralise the hydrochloric acid which 
passes into the intestine during digestion. When given 
along with some other alkalis of the alkaline eart} 
group there is no objection whatever to the use of 
some sodium bicarbonate. Along with this salt we 
use heavy magnesium carbonate and _ bismuth 
oxycarbonate. The proportion of these substances 
may be varied in relation to the effect on the bowels. 
Bismuth carbonate tends to cause constipation. 
whereas magnesium carbonate acts in the opposite 
direction. If diarrhoea is present the amount of 
bismuth carbonate can be increased, while, on the 
other hand, if constipation becomes troublesome, it is 
well to reduce the bismuth carbonate and to increase 
the magnesia. We have tried many different mixtures 
of alkalis, but for the last few years we have used a 
powder of the following composition :— 


Sodium bicarbonate on oo part. 
Magnesium carbonate (powd.) ‘as -- 2 parts. 


This powder when taken in the doses to be described 
acts as a mild laxative in the majority of patients. 
As a rule, there is a movement of the bowels two or 
three times a day to begin with, and then twice a day 
or so. It is curious how different patients react in 
different ways for occasionally the powder causes 
fairly marked diarrhoea, while again it may sometimes 
give rise to constipation. On the whole, however, 
it acts well, but any diarrhoea or constipation that 
may ensue can be easily corrected by an adjustment 
of the proportions of magnesia and bismuth. Some- 
times when constipation is troublesome we keep on 
with the above powder and give in addition sufficient 
doses of ‘‘ magnesia cream’ to relieve the bowel 
condition. After a few days it is quite easy to adjust 
the alkali to suit the bowels. 

For hospital work the large amounts of bismuth 
required may be found to be too expensive, and to 
overcome this we have recently used a cheap powder 
of the following composition; here the amount of 
bismuth is much smaller. 


Bismuth oxycarbonate I part. 
Sodium bicarbonate we 3 parts. 


Either of these powders may be used, but if expense 
is no object perhaps the former is preferable, though 
there is very little in this. In order that the powder 
should have its maximum effect, the patient should 
be fed on liquid diet or so for a week or longer 
depending on the severity of the condition. When 
liquid diet combined with alkali is given, the patient 
quickly loses his symptoms within a day or two, and 
this is especially true with regard to pain. If, after a 
few days of treatment the patient still complains of 
persistent pain, it is probable that the condition is 
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not an ulcer, or that adhesions to adjacent organs 
are present. Indeed, this method of treatment is of 
ereat value as a means of diagnosis. The exact 
details of treatment are not important, but a few 
simple principles must be kept in mind. The most 
important point is to give sufficient alkali and to see 
that alkali is available during the night if required. 
In order to overcome, as far as possible, the possi- 
bility of the stomach becoming acid during the 
night, the patient receives a double dose of the 
powder immediately before retiring. One or two 
doses are also left near to his bed and he is 
warned that if he should wake up with any dis- 
comfort he is to take a dose.» It generally happens 
that if acid is formed during the night this causes 
sufficient discomfort to wake the patient ; if he sleeps 
peacefully throughout the night there is not much 
need for more alkali, so that by warning the patient 
as to the necessity for taking the powder whenever 
he wakes up, the difficulty of preventing acid accumu- 
lation during the night may be overcome. Though 
it is best for the patient to be in bed during the earlier 
period of the treatment, this is not always necessary, 
and whether or not complete rest is insisted on must 
depend on circumstances. We have cured many 
patients in the out-patient department. After a few 
weeks of intensive alkaline treatment the amount of 
the powder given is reduced until it is gradually 
left off. Its use should, however, be continued for 
several months, especially in the case of duodenal 
ulcers. While the exact details of treatment may 
have to be varied to suit different patients the following 
general scheme will be found useful in the majority 
of cases. 


First Week.—Patient is kept on a fluid diet consisting of milk 
or milk and Benger’s food. About 3 pints of milk per day 
are taken. Eight ounces or so of milk are given every two 
hours. To prevent coagulation in the stomach 10 grains 
of sodium citrate are added to each glass of milk. A tea- 
spoonful of one of the alkaline powders described is taken 
every two hours shortly after the milk. The powder is best 
taken in a little water or milk, but care must be taken to 
stir the mixture thoroughly immediately before drinking. 
The powder is practically tasteless, and might be taken in 
the milk feed, but patients generally prefer to take the milk 
first and to take the powder afterwards. About six or seven 
doses of powder are given per day. In addition to this, 
a double dose is given last thing at night immediately before 
retiring to rest, and the patient is warned, as already 
described, to take some extra powder if he wakes up at 
night, especially if any discomfort is present. Adjustment 
of the powder or addition of magnesia cream may have to be 
made if the bowels are disturbed to an excessive degree. 

Second Week.—Ilf the patient is complaining of any dis- 
comfort and the symptoms still persist at intervals, the 
procedure for the first week is kept up for a few days longer. 
if there are no symptoms the powder is reduced to four 
or five doses a day, the quantity of milk being somewhat 
reduced also. Two or three eggs are now added to the 
milk and beaten up. After this a small amount of toast 
and butter is taken and the diet gradually increased, so 
that by the end of the week patient is taking, in addition 
to his milk, a certain amount of toast, butter, eggs, custards, 
and cream. A dose of powder immediately before retiring 
is taken as before, and the same care during the night is 
still necessary. In fact, it is feéry important that any 
discomfort arising at night-time during any period of the 
treatment should be at once checked by a dose of powder. 

Third Week.—Powder reduced to three to four doses per 
day and one at bedt'me. Food now gradually increased and 
should consist lez, !. of eggs, cream, toast and butter, 
custards, cereal puddings, a little white fish, and a small 
amount of potatoes. 

Fourth, Fifth, and Sirth Weeks.—Milk is given up or very 
considerably reduced, and powder reduced to three times 
per day with a dose at bedtime. Food as before with a 
little pounded chicken added. In the fifth week a little 
meat may be taken, but only a very small amount. By 
this time patient is taking a simple nourishing diet and the 
ulcer should either be healed or well on its way. All the 
symptoms should have entirely disappeared. 


After-treatment. 

The powder should be taken two or three times a 
day for another six weeks. After this, if all goes well, 
it may be given up during the day if there is an entire 
absence of symptoms, but a dose should be taken at 


bedtime for a long time afterwards. Indeed, many 
patients take this powder as a laxative and it never 
does any harm. 

One most important point is to warn the patient 
that if any symptoms return he must go back to 
milk or light diet for a day or two and take the 
powder four or five times a day. This cuts short an 
attack which might otnerwise prove troublesome. 
atients who have had ulcers are liable to attacks 
of dyspepsia when they get run down or after an 
infection such as influenza. but these attacks do not 
mean that there is a recurrence of the ulcer. This 
point we have amply proved by X ray investigation 
in such cases, 


Diet.—The diet should be simple. and above all 
things the food must be thoroughly masticated. Of 
course it goes without saying that defective teeth 


should be attended to. The patient should be warned 
never to eat too large a meal at one time for this 
tends to cause a recurrence of symptoms. Salads 
should be avoided, and all fruit and vegetables should 
be cooked before cating. The patient should be told 
not to eat anything that could leave an insoluble 
residue in the stomach. The cellule of raw fruit is 
not digested by the human organism and does much 
harm by rubbing against the pyloric orifice. Beef-tea 
and meat extracts of all kinds should be avoided, 
also heavy foods such as pastry ; nuts are better left 
alone. Indeed, the rules of diet should be based on 
obvious common-sense principles. 

Smoking and Alcohol.—Excessive smoking is a most 
frequent cause of gastric symptoms, and, if possible, 
smoking had better be given up altogether, at least 
for atime. (If this is impossible, the minimum amount 
should be enforced. In our opinion the profession 
as a whole hardly realises the excessively detrimental 
action of tobacco on the deraaged stomach. Alcohol 
should be entirely avoided, for it tends to excite the 
flow of acid which can only be injurious in patients 
suffering from gastric ulceration. 

Other Measures.—The tendency to secrete excessive 
acid can to some extent be controlled by giving fats 
or oils between meals. They are of no value unless 
given on an empty stomach, but if a patient can take 
such a substance as olive oil, a dessertspoonful two 
or three times a day shortly before meals may be 
useful. Cream acts in a somewhat similar way. 
Various other well-known measures may be used for 
the control of hyperacidity, but it is unnecessary to 
discuss them here. In our hands belladonna has 
been the most useful drug. 


Results of Treatment. 

A series of X ray photographs (see plate) show the 
results of this intensive alkaline treatment. In all 
cases the ulcers are seen to have disappeared in a 
comparatively short time. The following short notes 
of the cases described indicate generally the style of 
case dealt with. 


History of Cases. 

CasE A.—A police constable, aged 28, was admitted to 
hospital on Nov. 19th, 1926, complaining of very severe 
epigastric pain, which had been present in varying degrees 
of severity for the past six months. There had been very 
considerable vomiting, which often relieved the pain, 
generally coming on about one hour after his meals. Pain 
was also relieved at times by taking small amounts of food. 
He had been troubled with * indigestion’’ for some two to 
three years. One year before admission he had had his 
right kidney removed for condition of pyonephrosis, due to 
an aberrant renal artery. Examination showed a very acute 
tender zone in the upper part of abdomen in costal angle, 
with the usual rigidity. 

This man stated that he was free from pain within a 
few days after commencing the diet, and he was discharged 
on Dec. 14th, 1926. 

The X ray findings are shown in Fig. 1. In the first 
photograph (Nov. 19th) a very large penetrating ulcer was 
seen on the lesser curvature. A second photograph on 
Dec. 7th showed that the ulcer was still present, but very 
much smaller. At this time patient was quite well and had 
no symptoms, so he did not. report again until several months 
later. On April 27th no evidence of ulcer could then be found 
by X ray examination, the report being “no ulcer now 
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visible.’’ Since that time he has enjoyed excellent health, | 
and though taking certain dietetic risks has lost no time at | 
work, 

CasE B.—An electrician, aged 38, was admitted on 
April 27th, 1927, and discharged on June 3rd. He came to 
hospital with the request that he should be operated upon, 
as for some six to seven years he had been “ a martyr to 
indigestion,” and during the past six months the condition | 
had become so severe that he could not 
now get relief and could not do his 
work, He had tried all forms of 
dietary, but could not control vomit- 
ing. He strongly insisted upon 
operation and resented his being kept 
in a medical ward, and generally 
proved a troublesome patient. Symp- 
toms were not allayed for three weeks 
or so, probably because the patient 
did not wish to admit that an operation 
might not prove necessary after all. 
He then became much more amenable, 
lost all his symptoms, and in five weeks 
had put on over a stone in weight. 

The radiograms are reproduced in 
Fig. 2. The first (April 26/h) showed 
a large penetrating ulcer oa the lesser 
curvature which gradually got smaller 
in size (May 13th) and soon disappeared 
altogether (June 4th). de is still at 
work and loses no turme, and recent - 
X rays still show negative findings. 

CasE C.—The patient, a worker at 
St. Dunstan’s, aged 38, was admitted 
on July 13th, 1927, and discharged on 
August 12th. He had lost both eyes 
during the war through a gunshot wound. For many years 
had suffered from vague dyspeptic symptoms which had 
become much more accentuated during the last 12 months 
or so. Recently had become quite unfitted for his work 
at St. Dunstan’s as the pain was intense. As X ray showed 
a large gastric ulcer he was admitted for operation to 
the surgical side. As the man’s mental condition was so 
upset and his general condition so poor he was transferred 
to the medical side, where alkaline treatment was com- 
menced on July 16th. He was ever impatient and, although 
symptoms had not completely gone, he preferred to go to 
his home, where treatment was continued. He has put 
on a great deal of weight and is free from pain. 

The first X ray photograph (Fig. 3) was taken on July 8th 
and showed a large penetrating ulcer of posterior wall of the 
lesser curvature. The second photograph, taken on July 29th, 
showed that the ulcer was much smaller though still 


Fic. 10 (Case J). 
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in lesser curvature’? on May 
present ’’ on Sept. 22nd. The 
The patient is now quite well. 

CasE E.—A railway porter, 
out-patient department by his 


28th, and “no ulcer now 
sequence is seen in Fig. 4. 


aged 53, was sent to the 
doctor on Feb. 2nd, 1927, 


| with the suggestion that he might be having a slowly leaking 


gastric ulcer, as the pain had been so very great for some 
ten days orso. The history went back 20 years, when he was 


Fig. 11 (Case K). 
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treated by the doctor for “‘ gastric trouble.’’ Since then he 
had been under the care of doctors on and off, and five years 
ago condition was labelled a ‘ gastric neurosis.’”” Of late 
the pain was sometimes so severe that eating and sleeping 
were almost impossible. 

He was a thin, anemic man, almost cachetic in appearance. 
His teeth had been extracted many years ago, with the hope 
of clearing up the condition. Over the right epigastrium 
there was very acute tenderness on pressure and gross 
rigidity of both upper recti. The liver dullness was normal 
and the white blood count was normal. He declined admis- 
sion to hospital, and his own doctor was advised as to 
dietary and use of alkalis. He soon got relief and has never 
looked back; he has put on nearly 3 st. in weight and 
can do a full 10 hours on duty. His meal-times are 
very irregular, but he states that he has now no pain 
or discomfort of any kind. 

Here again the X ray findings were 
very definite, and the photographs 
(Fig. 5) show that on Feb. 21st there 
was “a large penetrating ulcer con- 
taining gas.’’ On April 21st the report 
was “ crater present, but much reduced 
in size’’; on June 2nd “some 
irregularity of lesser curvature with 
small ulcer crater,’’ and on June 30th 
no evidence of gastric ulcer.’’ 
It is interesting to note that this man 
was treated quite successfully as an 
out-patient. 

CasE F.—A policeman, aged 45, 
had had symptoms of indigestion since 
1913. He had a gastro-enterostomy in 
1917 and gained temporary relief, 
but most of symptoms returned and 
gastro-enterostomy opening was en- 
larged in 1921. No relief was obtained 
from this and gastro-enterostomy was 
undone in December, 1922. Again 
there was temporary improvement, 
when symptoms returned with unusual 


1.1.27. 12.iii.27. 
present. On August 28th the X ray report was ‘no crater | 
now visible.”” This man is now yuite free from gastric | 
symptoms. 


Case D.—A carpenter, aged 45, was admitted on April 8th, 
1927, and discharged on the 28th. His symptoms may be 
summed up by quoting his own statement that he “ had | 
suffered from dyspepsia for 12 years or so.”” He stated that 
he always had some discomfort in the upper abdomen and 
at times such discomfort becomes very accentuated. Vomit- 
ing had been one of the chief symptoms; it was always 
worse when the attacks are severe. He had not had any 
hematemesis. Alkaline diet brought relief fairly quickly 
and the radiographic report changed from “ large penetrat- 
ing lesser curvature ulcer” op April 18th to “ small niche | 


severity and accompanied by much 
loss of weight. Pyloroplasty on July 
2nd, 1924, gave very considerable 
relief, but he still had much abdominal discomfort with 
nausea, and could not get his weight up to its former level. 
Gradually he became worse and this year was admitted andi 
put on alkaline treatment. Symptoms within a week were 
less than they had been for years. He is now quite free from 
pain, feels fit, and has put on 2 st. in weight. The X ray 
findings were as follows (see Fig. 6) Sept. 28th, 1927: 
‘Stomach at normal level lying far to left. Whole of 
antrum is grossly deformed and extremely tender. Empty- 
ing is a little slow. The evidence is strongly suggestive of 
an ulcer in the region of the pylorus and the deforming is 
probably post-operative.” Oct. 20th: ‘“‘ Deformed stomach 
with apparent fixation of pyloric end. Function normal. 
No evidence of an ulcer.” 
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Case G.—A labourer, aged 51, was admitted on July 12th, 
1927, and discharged on the 27th. He complained of 
recurring attacks of dyspepsia for five to six years; for the 
past eight weeks the symptoms had been much more severe. 
He was having almost constant pain under the ribs and found 
that nothing would relieve it. He had evidently tried most 
remedies. He was obviously suffering a good deal of 
discomfort in epigastrium, where an area of tenderness could 
be felt just to right and above umbilicus. There was no 
blood in stools. The symptoms rapidly disappeared under 
intensive alkaline treatment and he now makes no complaint. 

The radiograms are seen in Fig. 7, the reports being as 
follows. May 3lst, 1927: ‘‘ Normally placed orthotonic 
stomach emptying completely in one hour via an extremely 
deformed cap. Appearance of a duodenal ulcer.” July 26th: 
“Stomach restored to approximately normal function. 
Duodenal cap shows good outline with only a slight deformity 
o 1 base.” 


CasE H.—A police constable, aged 36, was admitted on 
April 8th, 1927, and discharged on the 25th. He was 
admitted with a diagnosis of carcinoma of stomach, as 
symptoms of indigestion associated with loss of weight had 
been fairly acute. He stated that he had not had a “ good 
stomach” for very many years and any indiscretion in diet 
would often upset him. On admission he was still well 
nourished and showed no anemia. His chief complaint was 
of a persistent feeling of heaviness in the epigastrium and a 
complete dislike for food. No tumour could be felt and the 
stools showed no occult blood. Free HCl was present. 

The X ray reports were as follows (see Fig. 8). 
March 28th, 1927: ‘“‘Stomach orthotonic and normal in 
situation with very marked deformity of antrum and a 
very deformed cap. Emptying time is rather rapid and the 
appearance is rather suggestive of an early neoplasm.” 
May 26th: ‘‘ Orthotonic stomach with normal antrum and 
duodenal cap. Now no evidence of ulcer.” 

This patient is now quite well. 


Case I.—A married woman, aged 30, was admitted on 
Oct. 28th, 1927, and discharged on Nov. 19th. She gave 
a history of very severe upper abdominal pain radiating 
through to the back. This pain had been present off and 
on for over three years. In 1925 she was under treatment 
for some months and again in 1926 for six weeks. During 
the present year she had never been free from pain and 
discomfort of some kind. On examination she was well 
nourished, showing very acute tenderness over the right 
epigastric region; otherwise nothing gross was detected. 
From the time she was put on alkaline diet the pain dis- 
appeared and she made an uninterrupted recovery. Whereas 
on Oct. 28th she had a “ very large penetrating ulcer of 
lesser curvature,’ on Nov. 17th the report was “no ulcer 
seen and no tenderness” (see Fig. 9). The patient is now 
in good health and there are no symptoms of dyspepsia. 
The epigastric tenderness has also disappeared entirely. 


CasE J.—The patient was a mechanic, aged 39, and was 
admitted on Feb. llth, 1927, being discharged on March Ist. 
He complained of intermittent attacks of abdominal pain 
with severe heart-burn and water-brash since 1922. For 
four months before admission the epigastric pain had been 
burning and had been accompanied by irregular vomiting 
after meals. He had lost much sleep on account of the very 
severe nocturnal pains, which sometimes would keep him 
awake all the night, and he had lost considerable weight. 
He was a very spare man, and over the epigastrium (high up) 
there was almost acute tenderness on pressure with much 
rigidity. - There was definite skin hyperwsthesia. On 
Jan. Ist radiography showed a large penetrating ulcer 
midway down the lesser curvature, whilst on March 12th 
no ulcer was visible (see Fig. 10). He is quite well now and 
putting on weight. 


CasE K.—A cellarman, aged 39, complained of epigastric 
pain for two years with periods of a certain degree of 
freedom. The symptoms were accompanied by much 
vomiting and nausea and he was treated for “‘ gastritis ” 
which was thought to be due to consumption of 3—4 pints 
of beer a day. Another outstanding symptom was the 
constant feeling of fullness, associated with much “* belching 
of wind.”’ Incidentally, he was found to have a condition of 
mitral stenosis with fibrillation. He was put on intensive 
alkaline treatment with judicious home dietary, with the 
result that the condition cleared up. He has not since 
complained of any dyspeptic signs. He was treated 
throughout in the out-patient department. 

Here again the X ray reports showed that a large pene- 
trating ulcer of the lesser curvature had disappeared in 
about three months (see Fig. 11). The reports on April 9th, 
1927, was ‘“‘ appearance of a large penetrating ulcer of 
lesser curvature, with well-rounded outline.”” On July 11th 


Some General Considerations. 

The use of intensive alkaline treatment often gives 
good results when all other methods have failed. 
Generally in post-operative jejunal ulcer the method 
causes a complete disappearance of the symptoms 
in a few days. Again, it often happens that patients 
whose symptoms have not been relieved by operation 
respond to this treatment. Its use in hamatemesis 
is also important, though space forbids the discussion 
of this aspect at present. 

We are firmly convinced that in intensive alkaline 
treatment we have a simple successful method for 
dealing with gastric ulceration, and that by its 
intelligent use practically all uncomplicated ulcers 
can be cured in a comparatively short time with 
little or no discomfort or inconvenience to the 
patient. 


THE DIAGNOSIS OF A LIMP, 


WITH SPECIAL REFERENCE TO THE HIP-JOINT.* 


By H. A. T. FAIRBANK, D.S.O., M.S. Lonp., 
F.R.C.S. ENG., 
SENIOR ORTHOP-EDIC SURGEON, KING’S COLLEGE HOSPITAL : 
SURGEON TO THE HOSPITAL FOR SICK CHILDREN, 
GREAT ORMOND-STREET. 


THE diagnosis of the cause of a limp, though often 
simple enough, is sometimes very difficult. Amongst 
the causes of a limp are an enormous variety of inter- 
esting conditions which may affect any and every 
tissue and joint not only of the leg, but also of the 
sacro-iliac and lumbar regions. Some of these 
conditions are associated with pathological changes 
which have only been recognised in recent years, and 
of which the #wtiology is still obscure. Even an 
excellent radiogram may not put an end to the 
difficulties, yet an early and correct diagnosis 
may be of supreme importance to the patient. This 
paper surveys the subject and discusses the affections 
of the hip-joint in some detail. 

Young patients present the greatest difficulties in 
diagnosis. Their limps vary considerably from time 
to time and may be intermittent ; many children with 
definite pathological conditions of the hip-joint, for 
instance, limp only when tired. It is unfortunate that 
they rarely display their normal gait in the consulting- 
room. Many curious gaits are met with in children ; 
some of them are hereditary and no adequate cause 
can be found for them, but these do not, as a rule, 
deserve the term ‘‘ limp.’? Much, however, can often 
be learned from a patient who limps by watching him 
walk; a shrewd diagnostic guess is often proved 
correct by subsequent careful routine examination. 
The spastic limp of a child with hemiplegia is an 
example. A thorough routine examination of all 
the joints of the lower limbs should invariably be 
made in all children with a limp or a rolling or 
waddling gait, even though the cause seems obvious. 
One possible source of error is rickets. A young child, 
perhaps, is taken to a doctor because he is late in 
walking, and the doctor quite correctly diagnoses 
advanced rickets. When the child gradually learns to 
get on his feet his gait is unsteady and waddling. This 
is attributed by the doctor to the rickets; but that 
child has bilateral congenital dislocation of the hips, 
which may be recognised by another practitioner later, 
possibly after all signs of rickets have disappeared. 
Such a mistake, not serious but annoying, might have 
been avoided by insisting on a routine examination at 
the first visit, or by a wise repetition of such an 
examination at a subsequent interview. 


A Classification of Limps. 
Limps proper can be classified into groups, and I 


suggest the following as simple and sufficient: 
(1) the short leg limp; (2) the painful limp; 
*A paper read at a meeting of the Norfolk and Norwich 
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(3) the stiff limp ;. (4) the weak leg limp; (5) the 
hysterical or functional limp. Two or more of these 
types are often combined. 

With a short leg the patient either ‘‘ goes down ”’ on the 
affected side or walks with the opposite knee bent, rising 
on that leg at every other step without any rolling of the 
trunk. 

In a painful limp it is obvious that the patient is 
endeavouring to put as little weight as possible on the limb 
and to relieve it as quickly as possible. He hurries off the 
bad leg on to the good one, while he may also walk on the 
toes in order to avoid jarring the tender joint. 

In the stiff limp one or more joints of the leg fail to move 
normally, and often there is a certain amount of deformity. 
Fraser! places the short legs with the deformed legs and 
classifies the limp due to these conditions as ‘‘ mechanical.”’ 

The weak leg limp varies considerably according to the 
extent of the limb affected. The weak leg is usually also 
a short one. The various types are most commonly seen 
amongst sufferers from poliomyelitis. In a grossly paralytic 
leg the limb is flung forward in a loose disjointed manner. 
If there is foot-drop the knee is often raised abnormally 
high, so that the toes may clear the ground. If the quad- 
riceps is weak or paralysed the patient may only be able to 
walk if one hand is placed on the front of the thigh. Lastly, 
there is the lurching or rolling gait associated with difficulty 
in sustaining the pelvis on the femur. As the weight is 
borne on the weak leg the shoulders, and with them the 
centre of gravity of the body, are thrown towards that side. 
This is well seen in infantile paralysis, when the glutei are 
affected, but is present in all conditions which seriously 
disturb the mechanism of the hip-joint and the action of 
the glutei muscles. 

The functional or hysterical limp may simulate any of the 
above, but tends to suggest a combination of the painful 
and the stiff types. The three characteristics of this type of 
limp are exaggeration, variability, and the entire absence of 
any clinical or, radiographic signs of disease. The limp is 
apt to be grotesque in its exaggeration, particularly if the 
patient is aware that the doctor's eye is upon her. The gait 
of hip disease may be imitated. If the foot is held in a 
deformed position. it is almost invariably in the direction of 
varus. An X ray should always be taken of the joint which 
is apparently affected. A second or even third examination 
may be necessary, and is, in fact, advisable, before a definite 
decision. If the diagnosis of hysteria is correct this will 
usually be confirmed by the rapid disappearance of the 
symptoms under treatment, which should always be given 
in a hospital or institution and should include daily instruc- 
tion in correct walking. 


Differential Diagnosis among the First Four Groups. 

Shortening to the extent of half an inch or even 
more may be present in a child without a limp, and 
in an adult one inch may be completely hidden. 
By walking on the toes of the short limb even a 
greater degree may be masked. If shortening from 
malunion of fractures of the thigh or leg can be 
excluded, the child with the short leg is examined as 
follows. As the child lies on the couch any difference 
in the size of the two legs is noted and the levels of 
the great trochanters are compared. If the great 
trochanter is raised the hip is at fault and will require 
thorough examination. If the trochanters are level 
the case is either one of congenital short leg or of 
infantile paralysis. The poliomyelitic leg may show 
gross wasting, probably actual paralysis of one or 
more muscles, and a cold ill-nourished limb, with a 
knee-jerk either absent or only obtained with difficulty. 
Sometimes a congenital short limb is smaller than its 
fellow, and then it may be extremely difficult, or even 
impossible, to decide between congenital short leg 
and a mild paralysis. 

In the most common congenital type the leg is short 
and a trifle smaller in girth and nothing more. The 
shortening may, however, be due to a developmental 
error in the femur which may even amount to almost 
complete suppression or may be associated with the 
presence of masses of cartilage in the ends of the 
diaphyses, a condition called dyschondroplasia, or 
Ollier’s disease. This usually affects, for the most part 
at any rate, one side of the body, the arm and leg 
on the same side being short. It is wise, therefore, 
to have radiograms of the hip and knee taken in every 
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on the same side in a simple case may be short, 
howevel, without any gross changes in the bones. 
The finding of asymmetry without paralysis in the 
arms, therefore, may be a useful point in deciding the 
cause of a shortened leg. 


Painful Limp.—The number of conditions which 
can give rise to a painful limp is legion; they vary 
from a blister on the heel to spinal caries or sacro-iliac 
disease. Careful inspection of the gait and history. 
and the patient’s information as to the seat of the 
pain, supplemented by a careful routine examination, 
will usually give a correct diagnosis. Supposing, for 
instance, a child complains of pain in the foot, limps, 
and is found to have a flattened arch. It is uncommon 
for a child with uncomplicated flat-foot to complain 
of pain, though it occasionally happens. Careful 
inquiry should be made as to the seat of the pain, 
tenderness should be sought, and X ray films taken. 
While the condition seen in adolescents usually called 
Schlatter-Osgood disease of the tibial tubercle, or 
Schlatter’s knee, is well known, it is not generally 
recognised that a similar chronic painful condition 
(osteochondritis) may affect the epiphysis of the heel 
and the tubercle of the navicular bone, points at 
which, in common with the tibial tubercle, strong 
tendons are attached. Again in young children, 
particularly, in my experience, those about the age of 
5, a painful and tender swelling occasionally centres 
on the navicular bone, and raises a suspicion of 
tuberculosis. A radiogram demonstrates that curious 
condition called Kéhler’s disease, where the navicular 
is represented by a centre which is shrunken and 
denser than normal. If a series of radiograms be 
taken this centre is seen in the course of a year or 
more gradually to assume its normal appearance. 
X ray examination is essential in all cases where a 
child complains of pain in one or both feet, whether 
these are flat or not. Another pathological condition 
of the foot affects older adolescents and young adults 
—viz., a spontaneous fracture of one or even two of 
the metatarsals, the so-called ‘‘ marching fracture ”’ 
of the war. Without obvious trauma the patient 
begins to limp and complains of pain in the foot. 
A tender thickening is felt in the line of one of the 
metatarsals, usually the second or third, and a 
radiogram shows a fusiform thickening of the bone, 
with or without a definite crack across the shaft. 

Other causes of limp are strained or ruptured calf 
muscles, traumatic affections of the knee-joint 
associated with slipping of the patella, displacement 
of a semilunar cartilage, or damage to the articular 
cartilage (a lesion not so rare as might be supposed), 
and arthritis of the knee and ankle, which in most 
young cases will be of tuberculous origin. 

There are two main affections of the sacro-iliac 
joint. the tuberculous and the non-tuberculous. The 
latter may be a simple strain associated with trauma, 
pregnancy, or parturition, or the radiogram may 
reveal definite osteo-arthritic changes in the joint. 
The limp is a typical painful limp. The lumbar spine 
is usually tilted towards the opposite side, as if with 
the object of deflecting the body-weight from the 
painful joint. There is tenderness over the back of 
the joint, and pain is referred to it on forced hyper- 
extension of the hip-joint, and on flexion with the 
knee fully extended ; both these movements put a 
strain on the joint. In tuberculous cases there may be 
a cold abscess in the buttock, while the radiogram is 
usually conclusive. In spinal caries of the dorsi- 
lumbar and lumbar regions there may be spasm or 
abscess of the psoas, causing fixed flexion of the 
hip-joint and a limp. When extension of the hip is 
the only movement of this joint that is impossible, 
the spine should be examined for stiffness and other 
signs of caries. 


Stiff Leg.—There are two main types of stiff leg 
limp. In one the whole leg is stiff from a spastic 
paralysis, and in the other only one joint is restricted 
in movement. The spastic gait is so common in 
children that it is hardly necessary to recall the typical 
jerky limp of a hemiplegic, with the heel well off the 


THE LANCET, | 


MR. H. A. T. FAIRBANK: THE DIAGNOSIS OF A LIMP. 


[Jan. 7, 1928 


ground, the whole limb often internally rotated and 
adducted at the hip, and none of the joints normally 
flexed or extended as the patient attempts to walk. 
On examination the hypertonus of all or some of the 
muscles of the leg, the exaggerated knee-jerk and the 
extensor plantar response confirm suspicion of an 
upper segment lesion. In the milder cases, when the 
leg is often short, help in diagnosis may be given by 
the condition of the arm on the same side. Even a 
slight awkwardness in the method of carrying the 
forearm and hand will be sufficient to determine a 
hemiplegia. In the second group are included all the 
affections of the various joints of the leg, traumatic 
and inflammatory, as well as affections of the muscles, 
tendon sheaths, &c., which give rise to any stiffness 
and limitation of motion. Careful inspection of the 
gait followed by a routine examination, beginning at 
the toes and carried up to the hip, will usually locate 
the lesion. The degree and direction of the position 
in which the hip is fixed are of the greatest importance 
in determining the severity of the limp, and this is 
true of the other joints. A hip-joint which is more or 
less fixed in a slightly abducted and flexed position, 
but is free from pain, may cause little or no limp in 
a patient who has learnt to mask his trouble. Nothing, 
however, can hide the laboured gait of a patient whose 
hip has become adducted with quite unnecessary 
apparent shortening. He tires readily and complains 
of pain in the overworked lumbar muscles and joints 
in addition to pain about the hip itself. As in all the 
joints of the leg, it is not so much the limitation of 
movements per se, even if this amounts to complete 
fixation, that produces the limping gait and disability, 
as the undesirable position in which the joint is fixed 
or the pain which is caused by weight-bearing. 


Weak Leg.—For normal gait a certain amount of 
strong reliable voluntary abduction of the hip-joint 
is necessary. Anything which interferes with the 
proper support of the pelvis on one femur as the other 
foot is raised from the ground will necessitate some 
abnormal casting over of the centre of gravity of the 
body towards the affected side at every other stride. 
For normal gait the hip-joint must supply a stable 
fulcrum round which the glutei can act ; these muscles 
must be strong enough for their work and not 
abnormally shortened, and they must have a reasonably 
good leverage ensured by an approximately normal 
relation of the trochanter to the head of the femur. 
In most of the pathological conditions affecting the hip- 
joint two or more of these desiderata are wanting. For 
instance, in congenital or pathological dislocation the 
fulcrum is more or less unstable and displaced upwards 
towards the origin of the glutei; the leverage is 
thereby diminished, while the muscles are shortened 
by the elevation of the trochanter. In the migrated 
arthritic hip the fulcrum and trochanter are elevated 
and the lever shortened by erosion of the head and 
neck of the femur. In a fractured femoral neck the 
lever is shortened and the trochanter elevated. In 
infantile paralysis the fulcrum and lever are usually 
unaffected, but the power of the glutei is diminished 
or lost. 


Differentiation of Limps Due to A ffections of the Hip. 

A limp is not usually the result of any one factor 
such as pain, stiffness, or shortening, but of a combina- 
tion of two or more. Hence it is impossible to classify 
the affections of the hip-joint strictly under the groups 
already mentioned. In no joint is the medical man 
better repaid by systematic examination. 


Painless Short Leq with the Trochanter Raised.— 
There are three possible diagnoses: congenital 
dislocation, coxa vara, and pathological dislocation 
(see Table A). 

In congenital dislocation the limp has existed since 
the child began to walk; the patient with coxa 
vara may give the same history or the limp may have 
supervened later. In pathological dislocation there 
has been an illness, perhaps in infancy, with abscess 
formation and operation and a scar or scars will be 


diagnosis. As arule the head has been eroded or 
entirely destroyed and cannot be felt above its normal 
limit, while the scarring in the region of the joint 
obscures the emptiness of the acetabulum. In both 
congenital dislocation and coxa vara abduction is the 
limited movement ; limitation is marked in coxa vara, 
but is only occasionally a prominent feature of 
congenital dislocation. In congenital hips the other 
movements are free, even too free, while in coxa vara 
internal rotation and sometimes extension are limited. 
The limitation of movement is usually insufficient to 
affect the gait ; the limp is the result of shortness and 
weakness. Lordosis is only marked in bilateral cases 
of congenital dislocation; in coxa vara it is not 
usually present, except in those severe bilateral cases, 
the so-called cervical or infantile coxa vara. These 
closely resemble a double congenital dislocation, 
particularly in their gait, but are commonly associated 
with a good deal of pain and disability. The final 
diagnosis between these two conditions depends upon 
the position of the head of the femur as determined by 
manual examination. If it is in the acetabulum, coxa 
vara must be present. If, on the other hand, the 
fingers can be abnormally depressed over the front 
of the joint a dislocation is present. This must be 
confirmed by feeling the head in the position in which 
it invariably lies when the dislocation is congenital, 
namely, in front of the trochanter (not behind, as in 
traumatic dislocation) and somewhere between this 
prominence and the anterior superior spine. It can 
be made more obvious by rolling out the femur. The 
diagnosis is usually quite simple if only the examination 
is made in a routine manner. Other interesting but 
not diagnostic signs include asymmetry of the grooves 
on the inner side of the thigh in unilateral congenital 
hips, especially in the younger fat children. Trendelen- 
burg’s sign is not diagnostic of congenital hips. 

The patient, stripped, stands with her back to the examiner 
and is told to lift first one foot and then the other from the 
ground. The position and movements of the gluteal folds 
are watched. When she stands on the normal leg, raising 
the other off the ground, the gluteal fold on this side rises 
slightly with the limb in the normal manner. When, 
however, she stands on the affected limb the gluteal fold on 
the sound side falls instead of rising. This is because the 
glutei on the affected side are unable properly to support 
the pelvis. 

This indicates nothing more than a defect in the 
osseo-muscular mechanism between the pelvis and 
the femur. It is present in poliomyelitis when the 
glutei are affected, in ununited fracture of the femoral 
neck, in pathological dislocation, and the severer 
degrees of coxa vara, as well as in congenital 
dislocations. 


TABLE A.—A ffections of Hip in Children or Adolescents. 


Short Leg.—Trochanter raised, long history, no pain, no 
trauma. 
Cong. dislocation. 
Coxa vara. 
Pathological dislocation. 


Painful Hip.—No shortening :— 
(a) Recent trauma. 

Strain of muscle. 

Traumatic synovitis and arthritis. 

Acute arthritis. 

(b) Remote trauma (or indefinite). 

(i.) Arthritis present. 
Tuberculous arthritis. 
Infective art hritis { Subacute, 

Chronic. 
Pseudo-coxalgia. 
(ii.) No arthritis. 
Pseudo-coxalgia. 
Pre-arthritic tubercle. 
Shortening. Trochanter raised :— 
(a) Recent trauma. 
Adolescent coxa vara (slipped epiphysis). 
Fracture of neck. 
(b) Remote trauma 
Adolescent coxa vara. 
Tuberculous arthritis. 


Limp of Uncertain Nature.—Gradual onset, no shortening, 


found in the region of the hip; this will decide the 


no pain. Pseudo-coxalgia. 


| 
| 
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The Painful Hip. 

The first group of cases gives a history of trauma 
followed by a painful limp, but there is no shortening 
and no raising of the trochanter. 

The possible diagnoses are: (1) strain of a muscle 
in the region of the joint ; (2) traumatic synovitis or 
arthritis ; (3) pseudo-coxalgia ; (4) pre-arthritic stage 
of tuberculosis ; (5) tuberculous arthritis ; (6) infective 
arthritis. The hip- -joint may be affected by synovitis 
or mild arthritis after trauma like any other joint. 


Pseudo-coxalgia and Pre-arthritic Tuberculous Hip. 

Pseudo-coxalgia is only gradually becoming recog- 
nised as an entity. These cases used to be lost among 
the tuberculous hips, but they were observed to recover 
as true hip disease never does. The affection may be 
bilateral, but is usually unilateral. A child, more 
often a boy, of anything from 3 to 10 but usually 
from 5 to-9 years of age, is brought with a history of 


some irregularity ; this is probably secondary to the 
alteration in shape of the head. 

These changes, destructive and reconstructive, 
take some two or three years to run their combined 
course. The «xtiology is obscure. Trauma is common 
and is regarded as causative by some authorities ; it 
has been seen a few times after a traumatic dislocation, 
a very rare accident in a child, and many times after 
reduction of a congenital dislocation. My own figures 
show that pseudo-coxalgia developed in 4 per cent. 
of the hips reduced. On the whole the evidence is in 
favour of a mild infection as the cause. While 
marked limitation of abduction associated with free 
flexion is typical and, in a healthy looking child, 
strongly suggestive of pseudo-coxalgia, spasm of all 
the muscles around the hip may supervene for a 
period at any time during the course of the disease. 
This spasm, which fixes the joint, naturally suggests 
tuberculous arthritis as a possible diagnosis until the 
X ray examination decides the matter. 


TABLE B.—Diagnostic Table (Hips). 


Short. Age. 


Trauma. Sex. Limp. Pain. Limitation of movement. 
Adolescent Definite M. + + + 12-16 Abduction, internal rotation or Raised. Healthy. 
coxa vara. (repeated). ; | all. 
Pseudo- Often. M + May be. Slight. 5-10 Do. Nil. Healthy. 
coxalgia. | 

Pre-arthritic Sometimes. ? + + - Any age, Abduction, internal rotation. Nil. Tuberculous. 

tuberculosis. often young. 

Tuberculous Sometimes. ? + + - Any age, All. Nil. Tuberculous. 
arthritis. often young. 


a limp of some months’ duration. There may or may 
not be pain in the region of the hip. The patient is 
a healthy looking, active child and does not appear 
tuberculous. The legs are the same length, or, if 


unequal, the shortening is perhaps half an inch at the | 


most. Abduction of the hip is markedly limited while 
flexion is surprisingly free. 
generally limited to some extent. 

Palpation of the joint may suggest some thickening 
of the trochanter and neck of the femur, but this is not 
as a rule definite. The X ray is characteristic and 
usually diagnostic. Tuberculosis may, very rarely 
give rise to a radiogram rather suggestive of pseudo- 
coxalgia, and if there is any doubt the case should be 
treated as tuberculous by complete immobilisation 
until the diagnosis is certain. The changes seen by 
X ray examination vary with the stage of the disease 


in the width of the joint space ; in fact, flattening of 
the head may make it appear wider than that on the | 
other side. 
joint space in tuberculous cases. Later the head | 
is more flattened, oblong in shape, and abnormally | 
dense. Clear areas next appear, so that the density 
is very irregular. These areas of rarefaction in the 
epiphysis increase till the head is broken up into | 
fragments (the stage of fragmentation), while the row 
of fragments extends horizontally, especially outwards, | 
beyond the normal limits of the head. Improvement | 
then takes place ; lime-salts are deposited where they 

been removed and the fragments blend so that 
eventually the head is re-formed. Complete restora- 
tion is unfortunately very rare. As a rule the head, 
though convex again on its upper surface and of 
normal density, is shallower and more spread out 
than it should be. It remains, in fact, more or less 
capped or mushroomed. Shortening develops in the 
later stages only and never amounts to much. The 
neck is thickened throughout the course of the disease, 
and occasionally in a fairly early stage one or more 
clear areas are seen in it, close to the epiphyseal line. 
These might at first glance suggest tuberculous foci, 
but they are clearly outlined by a layer of dense bone, 
which is only seen in tubercle when healing is well 
advanced, and then the rest of the X ray picture 
would be conclusive. The acetabulum usually shows 


Internal rotation also is | 


This is in strong contrast to the diminished 


| Pre-arthritic tubercle is a deposition of tubercle, 
either in the juxta-epiphyseal region of the neck of 
| the femur or beneath the cartilage lining the aceta- 
|bulum. The deposit is at first extra-articular, but 
| later it reaches the joint cavity and sets up tuberculous 
| arthritis. So long as the disease remains extra- 
articular abduction, which involves increased intra- 
articular pressure, is limited; while flexion, which 
can be accomplished with little or no increase of 
pressure between the bones, remains comparatively 
free. Infective arthritis may be acute and suppurative, 


;| or chronic and non-suppurative. 


If the history of trauma is quite recent the case 
may be one of strained muscle or synovitis of the joint. 
With a strain the limitation only affects movement in 
one direction, while in synovitis all movements are 


. | affected, though not necessarily to the same extent. 
The earliest is a slight flattening of the convex centre | 


of the head of the femur, but there is no diminution | 


In both cases recovery, after a few days in bed 
| without immobilisation or extension, will confirm the 
diagnosis. A radiogram should be taken to exclude 
bony injury and antecedent tubercle which has been 
aggravated by the trauma. Tubercle does not 
| immediately follow trauma, but takes some weeks or 
months to give rise to symptoms. Acute arthritis 
may follow a fall; in fact, in many cases the parents 
recall some recent trauma to account for the trouble. 
The severity of the pain and the marked muscular 
| spasm, limiting or entirely preventing movement in all 
directions, makes the diagnosis of arthritis easy, while 
fever and leucocytosis place the py ogenic nature of the 
infection beyond doubt. The difficulty in many cases 
is to decide whether there is an acute arthritis or an 
iam of the upper end of the femur, or 


If the trauma is not recent the presence or absence 
of arthritis must be settled. In arthritis all movements 
are limited, though not necessarily to an equal 
extent, and attempts at movement are painful; the 
joint may be completely fixed by spasm in the 

| position of flexion, abduction, and external rotation. 
Signs such as tenderness, pain on jarring the hip, 
wasting, &c., are present in both tuberculous and low- 
grade pyogenic infections. The appearance of the 
child and the family history may be helpful, but a 
radiogram is essential. If there is slight diminution of 
the joint space and irregularity in the outline of the 
head, even though this may amount to no more than 


| 
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a suspicion of fluffiness, the case is almost certainly 
tuberculous. If the hip appears normal the trouble is 
probably a subacute or chronic infective arthritis, 
and the child should be kept in bed with an extension 
on the leg and a fresh X ray examination made after 
three or four weeks. If the film is still normal the 
treatment must be decided by clinical examination. 
if the movements are not entirely free the treatment 
must be continued for another month, when a third 
radiogram is taken. Cases of arthritis in which 
repeated X ray examinations are negative are not by 
any means uncommon; they often clear up in a 
month, but some take longer. The throat, teeth, 
&c., should be examined. Tonsillectomy may provide 
a diagnosis as well as a cure. A negative von Pirquet 
reaction may help. 

The age of the patient, his healthy robust condition, 
and the radiogram distinguish pseudo-coxalgia from 
tubercle. Daw,* of Leeds, has drawn attention to the 
fact that in pseudo-coxalgia the X ray developments 
are nearly always in advance of the clinical symptoms, 
whereas the reverse is true in tuberculosis. <A 
doubtful case of arthritis may, very rarely, develop 
arthritis of other joints and eventually show all the 
signs of rheumatoid arthritis or Still’s disease. 
Abduction is the movement chiefly affected in pseudo- 
coxalgia and pre-arthritic tubercle, while flexion 
remains surprisingly free. Rotation, particularly 
internal, is commonly limited in both. Absence of 
pain is a distinct point in favour of pseudo-coxalgia. 
The more the pain the greater the probability of 
tubercle. The robust active boy suffering from 
pseudo-coxalgia presents a marked contrast to the 
unhealthy, fragile, tuberculous-looking child, and it is 
not very common to see a child in the pre-arthritic 
stage of hip disease. The final decision must rest on 
the X ray findings, which are usually conclusive. 


Slipped Epiphysis and Fracture of the Neck. 


The second group comprises painful limps following 
trauma and accompanied by shortening and elevation 
of the trochanter. If the trauma is recent the 
diagnosis lies between adolescent coxa vara (slipped 
epiphysis) and fracture of the neck of the bone. The 
latter is very rare in young children and rare in 
adolescents, and it is excessively unlikely that the 
impaction will be so firm that walking is possible. 
X rays decide the matter. The importance of this 
group of cases lies in the ease with which an early 
stage of coxa vara may be missed, with disastrous 
consequences. Partial or complete separation of the 
capital epiphysis usually occurs in young adolescents, 
particularly boys. A fall in the football field, perhaps, 
causes the lad more discomfort than was expected, 
though he continues the game. Only after a few days 
of painful limping does he report sick. The degree of 
limitation of movement varies according to the degree 
of displacement, but even in the slight cases abduction 
is often markedly limited. Careful measurement 
reveals perhaps less than a quarter of an inch of 
shortening, which might easily be due to natural 
asymmetry, and might even be overlooked. An X ray 
picture will show the epiphyseal line on the affected 
side clearer and wider than that of the other femur. 
The head looks as if its attachment to the neck were 
loosened, and this is, in fact, true. Careful comparison 
between the two sides shows that the head of the 
affected femur lies at a slightly lower level in relation 
to the neck, perhaps no more than an eighth of an inch. 
Normally the head of the adolescent femur appears to 

roject above the neck, while below it does not reach 

he lowest limit. Unfortunately, these signs of com- 
mencing displacement of the head are often over- 
looked. If the case be unrecognised and the boy 
allowed to walk the symptoms may disappear, only 
to reappear in an aggravated form after another fall ; 
from this he may recover, but more slowly, and remain 
free from trouble till a third fall causes a gross 
displacement of the head of the femur. On the other 
hand, the lad may continue to limp about for weeks 


*S. W. Daw: Brit. Med. Jour., 1926, ii., 831. 


or even months, with a gradually increasing amount of 
discomfort. An X ray photograph then shows that 
the epiphyseal line has been yielding all the time 
and that the head is markedly displaced from its 
normal position on the neck. 

The second type of case in this group has a history 
commencing with trauma, but extending over weeks 
or months, and associated with a painful limp and 
shortening. -Here the diagnosis lies between tubercle 
and adolescent coxa vara, and only too often the latter 
is mistaken for the former. There should, however, 
be no difficulty, even without the assistance of the 
X rays, which must confirm the diagnosis. The error 
arises from the fact that when the head of the femur 
is slipping—evea the trauma of walking may be 
sufficient to increase the displacement—or when the 
head has been recently shifted to a further degree by 
a fall, there is set up a spasm of the muscles around the 
joint, which is absolutely fixed (traumatic arthritis). 
But the position of the limb is very different in the 
two affections. In hip disease the thigh is flexed and 
slightly abducted and externally rotated. In adoles- 
cent coxa vara the thigh is not flexed, but lies flat on 
the couch and is markedly rotated outwards. It is 
not abducted and may even be adducted. The 
shortening is considerable in coxa vara and far greater 
than it would be with tubercle in the time during 
which the symptoms have been present. In coxa vara 
the undue prominence of the trochanter is obvious, 
the patient’s age is between 12 and 17, and there is 
nothing about his general appearance to suggest 
tubercle. 

Pseudo-coxalgia during a period of spasm is the 
only other possible diagnosis, but here the shortening 
is slight—not more than half an inch after many 
months, with or without treatment—and considering 
the age at which this affection occurs it cannot be 
confused with adolescent coxa vara. The absence of 
pain would be strongly in favour of pseudo-coxalgia, 
and a radiogram will decide. The importance of age 
in the differential diagnosis of the various hip affec- 
tions was aptiy defined by Mr. Harry Platt during a 
discussion on coxitis last year. He said :— 


Broadly speaking, a persistent hip lesion in a child under 
5 is likely to be tuberculous arthritis; between the ages 
of 5 and 10 pseudo-coxalgia is at least as common 
as tuberculous arthritis, while in the second decade 
tuberculous hip disease becomes a comparatively rare 
lesion, the characteristic affection at this age-period being 
traumatic coxa vara (i.e., adolescent coxa vara); at all 
ages a transitory arthritis due presumably to trauma or 
infection might be seen.* 


Finally, we have the group with a long history of 
an indefinite limp which came on gradually without 
shortening or pain. Trauma may or may not be 
mentioned. If the child is of suitable age the diagnosis 
is in all probability pseudo-coxalgia. No attempt has 
been made here to deal with all the affections, trau- 
matic, infective, and neoplastic, to which the hip is 
prone. 


*H. Platt: Brit. Med. Jour., 1926, ii., 832. 


PROCEEDS OF A HosprraAL BALL.—The ball which 
took place at Covent Garden Theatre recently in aid of the 
Infants Hospital, Westminster, produced £5000, which has 
just been paid over. 


THE LATE Dr. J. G. MCCANDLISH.—The death took 
place on Dec. 7th, at Blackpool, at the age of 59, of Dr. 
John Gordon McCandlish, while he was on a holiday at 
Leeds. Born at Leeds in 1868 he was educated at the 
Leeds Grammar School, at the Yorkshire College, and 
at Edinburgh. After qualifying as L.R.C.P. Edin. in 
1890 he became house surgeon at the Leeds General Infir- 
mary, and in the following year started practice for himself 
in the town. He was for a time a member of the Leeds 
Board of Guardians and a member of the city council. In 


1905, owing to the state of his health, he withdrew alto- 
gether from public work in Leeds, and went to live in retire- 
ment at Blackpool. 


He leaves a widow, one son, and two 


daughters. 


$ 
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ON A PARASITIC FCTUS. 


By Str JOHN BLAND-SUTTON, Barr., 
F.R.C.S. ENG., 
CONSULTING SURGEON TO THE MIDDLESEX HOSPITAL. 


A FEW months ago Capt. D. D. Kapur, M.B., B.S., 
of Gujarkhana, Rawalpindi, at the suggestion of 
Capt. S. N. Hayes, I.M.S., sent me an account of a 
parasitic foetus which he had successfully removed 
from a native boy aged 26 days. I advised him to 
supply notes of the case to the Indian Medical 
Gazette, and when they were published to send me a 
copy and I would endeavour to bring the facts 
under the notice of British surgeons. This advice 
he followed. 

A male child, Karamat Hussain, was born Jan. 27th, 
1927, ina village near Gujarkhana; attached to the 
boy was a parasitic foetus, which in conformation, 
position, and mode of attachment to the autosite, 
was the counterpart of the Hindu lad Laloo, which 
the late S. G. Shattock and I described to the Patho- 
logical Society, London, in 1888 (Fig. 1). 

In Kapur’s case the parasite consisted of chest and 
abdomen, upper and lower limbs. Each hand had two 
thick fingers and each foot five toes. The chest was 
without heart or lungs. It had complete male repro- 
ductive organs and the scrotum contained two testicles. 
The anus was indicated by a dimple. ‘‘ The parasite, 


Pie. 1s 


Laloo, a Hindu lad, with his parasitic brother. 


umours.”’) 


which had feelings for cold and heat and pin-pricks,”’ 
was joined to the autosite at the lower part of the 
sternum and upper part of the abdominal wall. The 
parasite voided urine independently of his brother, 
and usually over him, causing much discomfort day 
and night. A month after birth the parasite was 
growing rapidly, ‘‘ and the parents were afraid that 
the life of the child would become very troublesome.” 
On this account they sought the aid of surgery. 


An incision was made around the pedicle joining 
the parasite to its brother. The abdominal cavity of 
each freely communicated. The intestines of the 
parasite had a separate mesentery which adhered to 


James Poro (born at Genoa, 1686). 


the posterior wall of the abdomen. The intestines 
were thin and had a narrow lumen. Below they 
joined the lower part of the intestine of the autosite. 
Large blood-vessels and nerves passed from the 
autosite to the lower limbs of the parasite; the 
vessels were ligatured and cut short. There was one 
kidney in the parasite. The whole intestine of the 
parasite and the mesentery were transferred into the 
abdominal cavity of the autosite. The incision was 
closed in the usual way. The autosite weighed 7 Ib., 
the parasite 1 lb. The child recovered and five months 
later the report ran : The child has developed normally, 
is fit and well, and growing nicely. 

The facts of this case are worth reporting not only 
from its intrinsic interest, but also for the stimulus 
it gives to surgeons to separate conjoined twins and 
spare the autosite not only a dreadful life of bondage, 
but the disgust and ignominy of being exhibited for 
gain in public shows. 

As in the case of Laloo, at birth, the parasite had 
its arms around his brother’s neck and was delivered 
without difficulty. In Kapur’s case the mother was 
a multipara, aged 35, and the conjoined twins were 
born easily. 

It is now accepted that conjoined twins are the 
product of a single ovum. Occasionally both twins 
develop equally. It happens, not infrequently, that 
one of the twins is complete, but its companion is an 
‘* indigested and deformed lump.’’ The parasite may 
be a headless trunk on an otherwise well-formed 
individual. A very rare variety is a deformed head 
on a limbless trunk. Capitate teratomas are rare. 
Dr. Dan McKenzie found in a second-hand book- 
shop an engraving representing a teratoma of this 
kind, attached near the navel of a handsome adult, 
born at Genoa, 1686 (Fig. 2). If any reader can supply 
the history of the said Poro, the writer of this note will 
be his debtor. 


References.—Indian Med. Gaz., 1927, Ixii., 1. 


Trans. Path. 
Soc. Lond., 1888, xxxix., 427. 
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FURTHER OBSERVATIONS ON THE 
EFFECTS OF 
PLASMOCHIN AND * PLASMOCHIN- 
COMPOUND” 
ON THE GAMETOCYTES OF BENIGN TERTIAN AND 
SUBTERTIAN MALARIA. 


By P. H. MANSON-BAHR, D.S.O., M.D. CAmMs., 
F.R.C.P. LOND., 
PHYSICIAN, HOSPITAL FOR TROPICAL DISEASES; LECTURER AT 


THE LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE ; 
MEMBER, COLONIAL MEDICAL RESEARCH COMMITTEE, 


THOUGH pure plasmochin in therapeutic doses has 
a lethal action on the schizonts of benign tertian 
malaria, it has a more striking effect upon the gameto- 
cytes both of this species and of the subtertian.' In 
some individuals pure plasmochin produces a toxic 
effect which manifests itself in cyanosis, but this 
toxicity seems to be entirely eliminated by the 
mechanical combination of plasmochin with small 
quantities of quinine sulphate in the form now 
known as “ plasmochin-compound.” The latter, 
as this paper will show, has a direct action upon the 
gametocytes every whit as strong as that of plasmochin 
by itself. 


Action of Quinine upon the Gametocytes. 

It is well known that quinine in therapeutic or 
even in heroic doses appears to have no direct influence 
upon the crescent of the subtertian parasite and is 
less efficacious in destroying the benign tertian 
gametocytes than it is in extirpating the younger 
schizonts of this parasite. In the compilation of this 


Subtertian malaria. Disintegration of crescents (gametocytes) 
after taking 0-08 g. plasmochin and 1-0 g. quinine sulphate. 
—s hours from commencement of treatment. (Camera 
ucida.) 


paper I have looked up my records of the past eight 
years on the effect of prolonged quinine administra- 
tion upon the crescents of subtertian cases. There 
are 17 in which exact observations were made and 
in which the crescents were sufficiently numerous 
(from 8-132 to every 200 leucocytes) to warrant the 
drawing of any inferences. Upon full therapeutic 
doses of grs. 30 (2 g.) of quinine hydrochloride daily 


1 Proc. Roy. Soc, Med.; 1927, xx., 919. 


the average length of time crescents remained visible 
in the blood stream was 13 days, and the average 
number of grains of quinine hydrochloride administered 
was 390 (26 g.). The extremes in heavily infected 
cases were 28 days (grs. 840 or 56 g. quinine, in 
addition grs. 10 intravenously and grs. 30 intra- 


Fic. 2. 


Benign tertian malaria. Degeneration of gametocytes after 
taking 0-06 g. plasmochin and 0:75 ¢. quinine sulphate. 
Twenty-four hours after commencement of treatment. 
(Camera lucida.) 


muscularly), and 26 days (grs. 780 or 52 g., quinine, 
with grs. 10 intramuscularly and two injections of 
0-3 g. novarsenobenzol). Other cases received, in 
addition to intramuscular quinine, injections of 
N.A.B. and two tablets of stovarsol daily without 
any ascertainable effects. In two instances there are 
records of the appearance of crescents in the peripheral 
blood of patients originally admitted with a heavy 
infection of subtertian rings while on full doses of 
quinine. In one crescents were seen after grs. 540 
(36 g.) of oral quinine hydrochloride and grs. 14 
intramuscularly, and in the other after grs, 420 (28 g.). 
It is thus seen that, whatever the mechanism under- 
lying the production of crescents may be, so far from 
being destroyed by the action of quinine, the tendency 
is for the crescent—the more durable form of the 
subtertian parasite—to make its appearance in the 
circulation in the period during which quinine is 
exerting its maximum effect upon the younger 
schizonts. The inference which may be drawn from 
this observation is that quinine is less toxic for the 
young gametocyte than for other stages of the 
parasite. 


The Action of Pure Plasmochin upon Gametocytes. 

In four cases of subtertian malaria it has been 
possible to observe the effect of pure plasmochin 
upon crescents. The drug was given in cachet form 
in doses varying from 0-06 to 0-12 g. daily. In 
every instance the crescents disappeared from the 
circulation two to three days before the ring forms. 
The average number of days in which they were 
visible was four, and the average amount of plasmo- 
chin necessary for their destruction 0-3 g. No 
opportunity occurred at that time of making minute 
observations on the degeneration of the crescents 
before their disappearance. In six cases of benign 
tertian malaria in which special attention was paid 
to the gametocytes, the action of plasmochin upon 
these forms was equally striking, and the dose of 
plasmochin was the same. 
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In June, 1927, in a heavy case of subtertian malaria 
with numerous ring forms—the patient taking full 
therapeutic doses of grs. 30 (2 g.) of quinine daily, it 
was noted that crescents appeared in the blood after 
the fourth day of treatment. Full doses of quinine 
were continued for the next eight days, at the end 
of which period they were even more numerous 
than before. The patient had then received a total 
of grs. 360 (24 g.) of quinine. Plasmochin-compound 
in total dosage of 0:12 g. plasmochin and 1°5 g. 
(grs. 22) of quinine sulphate during three days resulted 
in the complete disappearance of the crescents, and 
it was noted that in dying they underwent a peculiar 
granular degeneration. The dramatic effect of 
plasmochin, in contradistinction to that of pure 
quinine, upon the gametocytes was thus effectually 
demonstrated. 


The Action of Plasmochin-compound upon Gametocytes. 


® Recently I have been able to test in more minute 
detail the action of plasmochin-compound upon 
crescents. 


The patient was a man invalided from the West Coast of 
Africa whose blood contained an average of 150 crescents 
per 200 leucocytes. The 
first effects of plasmo- 
chin-compound upon the 
parasites was to render 
them almost completely 
inert; that is to say, 
after a dose of 0-03 g. 
plasmochin- compound 
with 0-375 g. quinine 
sulphate the majority no 
longer became spherical 
on being chilled outside 
the body, nor could the 

henomenon of exflagel- 
ation be produced in any 
of them. Within 36 
hours of the commence- 
ment of treatment (0-08 
g. plasmochin and 1-0 g. 
of quinine) the crescents 
had assumed the bizarre 
and distorted shapes seen 


Fic. 3. 


Subtertian malaria. 


Appearance of 
crescent (gametocyte) in control 


case after taking 6g. of quinine. ™ Fig. 1. The proto- 
(Camera lucida.) plasm of the parasites 
had undergone a granular 
degeneration, while the 


chromatin was broken up into small clumps. Within 24 hours 
of the time of making this observation the disintegration of 
the crescents had been completed. Three further cases of 
subtertian malaria were treated with 0-08 g. plasmochin 
plus 1-0 g. of quinine with similar results. 


In benign tertian malaria observations have been 
made with plasmochin-compound in 11 cases. In 
all of them the action of the drug was almost uniform, 
but less striking than in the case of the subtertian 
crescent. The drug appears to have an equally 
toxic effect upon sporonts as on the schizonts of the 
parasite. After treatment for 24 hours with 0-06 g. 
plasmochin and 0-75 g. quinine the degeneration 
of the parasite had commenced (Fig. 2). Again 
the same breaking up of the protoplasm and separa- 
tion of the pigment and chromatin was observed, 
while the outline of the host cell can be distinguished 
as a hazy outline. After an average dose of 0-12 g. 

lasmochin plus 1-5 g. quinine the destruction of the 
nign tertian parasites was complete. 

The therapeutic effects of plasmochin-compound 
in both forms of malaria has thus been conclusively 
demonstrated. I have been unable to observe the 
effects of this drug in quartan malaria. 


Clinical Results. 


The clinical results of plasmochin-compound treat- 
ment in my experience have been good—being a 
general improvement of the patient, rapid diminution 
in the size of the spleen (as formerly noted with pure 
plasmochin), and a complete absence of any toxic 
effects. Occasionally complaints have been made 


that the drug affects the digestion, but this appears 
to be but transient. 


In order to produce a clinical cure with plasmochin- 
compound it appears to be necessary to continue 
in full therapeutic doses (0-06 g. plasmochin plus 
0-75 g. quinine daily) for three full courses of one 
week each with intervals of five to seven days in 
between in order to eliminate the drug from the body. 

It is too early yet to state whether plasmochin- 
compound effects a permanent cure in both these 
forms of malaria, but so far, during the past six 
months, no relapses have been reported by any of the 
patients whose cases are recorded in this paper. 
Children up to 7 years of age seem to tolerate the 
drug well in doses of 0-2 g. plasmochin plus 0-25 g¢g. 
quinine. The youngest patient of 3} years was 
treated with half the latter dose. 


Conclusions. 

Plasmochin-compound exerts a selective action 
upon the gametocytes of subtertian and _ benign 
tertian malaria. Even in small therapeutic doses 
its action upon the parasite is much more rapid and 
striking than that of quinine uncombined with 
plasmochin. The drug has the additional advantage 
of being tasteless, and is extremely well tolerated. 
The clinical results so far observed have been very 
satisfactory. The effect of any drug upon the crescent, 
which is admittedly the most resistant form of the 
human malaria parasite, can be taken as an index of 
its efficacy. In this respect it has been shown, by 
the facts stated above, that plasmochin in combina- 
tion with small doses of quinine appears to have a 
much stronger parasitotropic action than either 
drug administered singly. 


My best thanks are due to Dr. L. M. Maybury and 
Dr. S. K. Montgomery, my house physicians, for the 
care they have taken in keeping accurate records, and 
to Mr. F. W. Foster and Mr. R. McKay for the trouble 
they have expended in taking daily specimens of 
blood and in making counts of the contained parasites 
for me. 


Clinical and Laboratory Potes. 


SARCOMA OF THE BREAST 
FOLLOWED TWENTY YEARS LATER BY 
ABDOMINAL CARCINOMA. 


By ANDREW FULLERTON, C.B., C.M.G., 
M.CH. BELF., 
PROFESSOR OF SURGERY, QUEEN’S UNIVERSITY, BELFAST 5 
PRESIDENT OF THE ROYAL COLLEGE OF SURGEONS 
IN IRELAND. 


THE recent discussion? at the Medical Society of 
London on breast cancer prompts me to record the 
following case :— 


Past History.—A married woman, aged 42, was admitted 
to the Royal Victoria Hospital, Belfast, under my care in 
January, 1906, suffering from a tumour about the size of a 
horse chestnut in the left breast, noticed about two months 
previously. A number of hard glands could be felt in the 
axilla. On Jan. 9th the breast, pectoralis major (except the 
clavicular portion), and the axillary contents were removed 
with a wide area of skin. The tumour was examined in the 
pathological department of Queen’s College and the following 
report was given, ‘ mixed sarcoma and carcinoma—highly 
malignant.”’ 

Five years later Sampson Handley’s lymphangioplasty 
was performed for cedema of the upper arm with a satis- 
factory result. In 1924 a second lymphangioplasty was 
performed for cedema of the forearm, but the result was not 
ra a There were no signs of recurrence at this 

ate. 

Recent History.—In May, 1926, that is, 20 years and 
four months after the first operation, she was again admitted 
with the history that three months before she had noticed 
a small lump in her abdomen. On examination a number of 
ill-defined swellings could be felt in the abdominal cavity 


*? See THE LANCET, 1927, ii., 1181. 
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and free fluid was demonstrated. On May 28th a small 
opening was made into the abdominal cavity for diagnostic 
purposes. Innumerable firm papillomatous growths, of 
varying sizes, were found scattered all over the peritoneum 
from the diaphragm to the pelvis. The abdomen contained 
a large amount of clear fluid. A portion of growth was 
removed from the omentum for microscopical examination. 
We were fortunate in being able to find the paraffin block 
of the original tumour carefully numbered and labelled. 
Fresh sections of the tumour of 1906 and sections of the 
1926 tumour were examined and compared by Prof. 
W. St. C. Symmers, who reported as follows :—*‘ Breast 
tumour of 1906: This is a sarcoma, large round cells 
predominate in parts, smaller cells elsewhere. Peritoneal 
growth of 1926: This is a papillomatous mass, densely 
overrun with glandular-like masses of columnar epithelium. 
I suggest that this is one of many implantation metastases 
originating from papilloma of the surface of the ovary.” 


The patient had lead treatment, following, as 
closely as possible, the technique recommended by 
Blair Bell, but succumbed a few months after leaving 
hospital. The case is of interest in that the patient 
apparently was cured of one form.of malignant disease 
to die, 20 years later, of another. 


A CASE OF 
OCCLUSION FOLLOWING 
PARTURITION. 
By H. WALLACE JONES, M.Sc., M.D. LIVERP., 
M.R.C.P. LonpD., 
SENIOR HON. ASSISTANT PHYSICIAN, LIVERPOOL ROYAL INFIRMARY ; 
AND 
C. ALLAN Biren, M.B. Livere., M.R.C.S. ENG., 
LATE HOUSE SURGEON, LIVERPOOL MATERNITY HOSPITAL. 


CORONARY 


THE clinical syndrome of sudden occlusion of a 
branch of the coronary artery is now so well known 
that a brief summary of its chief features 


The puerperium was normal until the eleventh day 
when the patient was suddenly seized with severe 
pain behind the sternum. The pain was continuous and 
remained localised to the lower end of the sternum and was 
accompanied by some localised tenderness with a marked 
sense of constriction in the lower part of the chest. The 
pulse-rate was rapid (108) and the temperature rose to 
100-4° F. There were also a few moist sounds at the bases 
of the lungs, with some dyspnoea and cyanosis. The next 
day there was a further rise of temperature to 101-4° F., 
the moist sounds in the chest were more marked, and there 
was a considerable amount of frothy expectoration. The 
dyspnoea and cyanosis were increased and the liver and 
spleen were palpable. 

On the third day of the attack definite pericardial 
friction was noted slightly to the left of the middle line. 
The pain began to be less intense, though the dyspnoea 
again became more marked and for the first time cedema 
of the ankles appeared. On the fourth day her general 
distress was so marked, with orthopnoa and general 
cedema, that death was thought to be impending. On the 
next day, however, she commenced to improve, the tempera- 
ture began to fall, the pericardial rub disappeared, while on 
the sixth day for the first time the temperature remained 
normal for 24 hours. 

A blood count at this stage showed a leucocytosis of 
20,000 perc.mm. From this time she improved steadily ; 
she was in bed for a total period of six weeks, but is now 
able to go about quite well. Her heart is now slightly 
larger than before the attack but the valvular lesion appears 
unaltered, though dyspnoea is now more easily induced by 
effort than formerly. She has remained entirely free from 
cardiac pain since the attack. 

We obtained electrocardiographic records three weeks 
before the attack (i.e., one week before labour commenced) 
and eight weeks after the attack (see Figs. 1 and 2). The 
second record shows inversion of the ‘‘ T ”’ wave in lead III. 
where this had been upright in the first record and also it 
shows a very small ‘“‘ T”’ wave in lead II. where previously 
there had been a large “‘ T”’ wave. 


This case we believe is of special interest from the 
following points of view: 1. Was this a case of 
primary coronary thrombosis occurring at an early 
age or was it a case of coronary embolism ? 2. The 


is | accident occurred at the eleventh day, a period at 
all that is necessary. The patient 
is, as a rule, seized with severe Fic. 1 Fic. 2 
retrosternal or precordial pain 
which may radiate down the 
= 


arms or up into the neck. This 


pain may be agonising in severity 


and, unlike ordinary angina pectoris, 


is more or less continuous, fre- 
quently lasting days or even weeks 
and necessitating large doses of 


morphia for its relief. This is gene- 


rally accompanied by signs of peri- 


cardial friction, rise of temperature, 


rapid pulse, marked dyspnoea and 


cyanosis, leucocytosis, moist sounds 


at the bases of the lungs, and often 


general cardiac failure of the “ con- 
gestive type.”” Death may occur 


immediately or the patient may 


recover for a period varying from 


a few hours to several years. More 


than half of the cases fall into the 


group in which temporary recovery 


— on 
+ 


occurs. 


The case we wish to describe was 


that of a multipara, aged 26 years, 
suffering from mitral stenosis and a 
slight aortic leak with a fairly well- 


compensated lesion. She had no 


evidence of arteriosclerosis, her blood 


pressure was normal, and her Wasser- 


mann reaction was negative. This 
was her second pregnancy and she 
was kept under observation during 
the greater part of its duration. She 
began to be somewhat distressed at 
but it was decided to allow 
or three weeks before inducing 
however —i.e., at thirty-four 
labour normally and a living male child, weighing 
4 Ib. 8 oz., was delivered. The total duration of labour 
was three hours, the second stage being of five minutes’ 
duration. 


thirty-three weeks, 
her to go another two | 

labour. A week later, 
weeks — she commenced 


Three weeks before 
occlusion, 


attack of coronary Eight weeks after attack. 


) Which the tendency for the blood to clot after par- 
turition reaches its maximum. 3. It is the only 
case which we can find in the literature where this 


accident has occurred after parturition and has been 
followed by recovery. An electrocardiogram was 
taken three weeks before aml eight weeks after the 
attack. 
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A CASE OF SARCOMA OF THE CHEEK 
TREATED BY OPERATION AND INJECTIONS OF 
COLLOIDAL LEAD. 


By J. Bacor M.B. F.R.C.S. ENG., 
HON. ASSISTANT SURGEON, DAVID LEWIS NORTHERN 
HOSPITAL, LIVERPOOL. 


In a recent article (THE LANCET, 1927, ii., 703) 
Mr. Norman Patterson suggested a new method for 
dealing with certain neoplasms of the face. As I had 
employed the same principle myself over a year 
before, Mr. Patterson’s article stimulated me to 
follow up my case. The record may be of interest. 


The patient, aged 50, came to the out-patient department 
of the David Lewis Northern Hospital at the end of July, 
1926. He complained of a lump on the inner side of his 
right cheek, first noticed some nine weeks before. On 
examination I found a round growth, three-quarters of an 
inch in diameter, on the inner side of the cheek. This 
lump, which was not hard but elastic in consistence, was 
opposite the bicuspid teeth and was beginning to ulcerate. 
The skin of the cheek could be moved over the surface of 
the tumour. The right cervical glands were enlarged but 
mobile; the left cervical glands were impalpable. There 
was no sign of any lesion in the chest or elsewhere. 


Under local anesthesia, a section was taken from the |. 


tumour, the incision being afterwards cauterised with 
carbolic acid. The section showed a mixed-celled sarcoma. 

The patient was admitted to hospital and I operated on 
him on August 14th, 1926. I had previously experienced the 
difficulty that Mr. Patterson mentions of dealing efficiently 
with neoplasms in this situation without seriously dis- 
figuring the face. I therefore employed the incision that 
Moure suggested for removal of the upper jaw, starting at 
the outer side of the orbit, running along the infra-orbital 
margin to the side of the nose, down the outer side of 
the nose, round the ala nasi, and then down the centre 
of the upper lip. I only made the incision skin deep and 
did not prolong it into the red margin of the lip. I then 
dissected back the skin-flap off the underlying tissues. The 
tumour was now removed, together with a margin of 
surrounding healthy tissue, by means of the diathermy. 
The hole which has been made in the cheek by the removal 
of the tumour was reduced in size by means of a few tension 
sutures. The deep surface of the skin-flap was lightly 
diathermised and then sutured back into place. 

All went well till August 3lst when there was a smart 
secondary hemorrhage which compelled me to ligature the 
external carotid artery and its facial branch. The right side 
of the mouth drooped considerably as the facial nerve and 
the muscles of the face had been removed, in part, in excising 
the tumour. The patient left the hospital on Sept. 9th. 
The pathological report on the tumour was ‘ mixed-celled 
sarcoma, nodule showed calcareous mass in part.” 

For some reason or other the patient did not return to 
the hospital till Oct. 21st, and it was then found that the 
glands in the right side of the neck had greatly enlarged in 
size since he had left the hospital and that they were now 
fixed At operation on Oct. 23rd I removed the glands, and 
the scar tissue which had followed the tying of the artery, 
as thoroughly as I could. Convalescence was uninterrupted 
and the patient left the hospital on Nov. llth. During his 
stay in hospital—on Oct. 28th and on Nov. 11th—I gave the 
man two intravenous injections of 15 c.cm. of 5 per cent. 
colloidal lead (as prepared by the Liverpool Medical Research 
Organisation, under the direction of Prof. Blair Bell). 
After his discharge my colleague, Dr. L. Cunningham, 
continued to treat him, as an out-patient, with lead 
injections until he had received, in all, 100 c.cm. of 
colloidal lead. These injections were given at weekly or 
fortnightly intervals ; 5 c.cm. were given at each injection. 

The first report on the glands was that they showed 
nothing but inflammatory reaction, but on further section 
one gland showed quite definite sarcomatous invasion. 
Glandular metastasis in sarcoma is unusual, so I have asked 
the opinion of many pathologists, including so eminent an 
authority on neoplasms as Dr. J. C. Bloodgood, of Johns 
Hopkins Hospital, Baltimore, and they have all unhesitat- 
ingly confirmed the diagnosis of sarcoma. 

On Dec. 11th, 1926, the man came to see me; the right 
side of his face was swollen up. I found a brawny red 
cedematous area on the outer side of the right cheek just 
over the place where the tumour had been. I opened the 
swelling and a little pus came out. A small piece was taken 
and sectioned but showed no evidence of sarcoma. The 
swelling rapidly subsided. 

he man is to-day in perfect health. The cheek is soft 

and supple and there is no sign whatever of any local] 


incision. The right side of the neck, which at the time of the 
operation on the glands was swollen and indurated, is soft 
and normal; the scar is mobile. There is now no drooping 
of the right side of the mouth, though the movements of 
the right side of the face are somewhat defective. There is 
no clinical or X ray evidence of any metastasis in the chest. 
The man has put on weight. 

This case seems to me to be of interest for three 
reasons. First, the principle employed in making the 
flap is the same as is used by Mr. Patterson. The flap 
used by him has the advantage of allowing the facial 
artery to be tied ; that employed in my case would, 
I think, be a better one for tumours situated in the 
upper part of the cheek. The second feature of 
interest is that a case of undoubted sarcoma, and one 
which had already invaded the glands, should be 
alive and well 18 months later. Lastly, the case is 
an example of glandular metastasis in sarcoma. 


Rebieus and Notices of Books. 


OUTLINES OF PATHOLOGY. 


In its Historical, Philosophical, and Scientific 
Foundations. By H. OERTEL, Strathcona Professor 
of Pathology in McGill University, Montreal. 
Montreal: Renouf Publishing Co. 1927. With 
132 coloured and plain figures. Pp. 479. 50s. 


PATHOLOGY is a science of itself and unless it 
develops its own individuality it will never cease to 
be the *tweeny of clinical medicine. There are a good 
many signs that some such view is commoner than 
it was 20 or 30 years ago ; at Cambridge, for example, 
under Prof. H. R. Dean, pathology has become one 
of the subjects for Part II. of the Natural Science 
Tripos, and not long ago Dr. Powell White wrote a 
book to illustrate the biological significance of his 
science. Prof. Oertel holds that it is the business of 
pathology to work out a causal mechanistic explana- 
tion of the morphological changes which accompany 
disease. Whether they look on Prof. Oertel as a 
prophet or a heretic, everyone with a serious interest 
in pathology ought to read his book, in which they 
will find the topics familiarly grouped under ‘‘ general 
pathology ’’ treated in an atmosphere of history and 
philosophy which they have probably not met with 

fore in this connexion. We are bound to agree 
with his contention that a subject ought to be studied 
in its historical relationships and that we ought to 
be more careful in our thinking, not confusing (as we 
often do) interpretations with explanations and 
talking rather wildly about causation. But careful 
thinking does not necessarily mean a return to the 
mechanistic biology of last century, and to ban any 
teleological outlook as unscientific is in our view 
essentially unsound and pedagogically disastrous. 
If biologists had known more about pathology— 
about the reactions of the body to unfavourable 
conditions which pass through their cycles in a time 
which enables us to see the whole process—more of 
them would have a conviction that the live world is 
purposive. It has been wisely said that a theory is 
true if it is fruitful; by that test teleological inter- 
pretations are amply justified. 


CARDIOLOGY. 

Growth of Our Knowledge of Heart Disease. By 
R. O. Moon, M.A., M.D., F.R.C.P., Consulting 
Physician to the Royal Waterloo Hospital ; 
Physican to the National Hospital for Diseases of 
the Heart. London: Longmans, Green and Co., 
Ltd. 1927. Pp. 86. 3s. 6d. 

Dr. Moon’s sketch of the history of cardiology 
makes agreeable reading. The author tells his story 
in an attractive and simple fashion, tracing the 
progress of knowledge from the days when the 
arterial pulsations were attributed to “‘ the rhythmical 
efforts of the vital spirits to escape from imprison- 


recurrence. It is now nearly impossible to see the origina] 


ment” up to the present time. The ingenuity of 
some of the classical writers in explaining the functions 
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of the different organs of the body almost tempts 
one to wonder whether they were always serious. 
Plato, for example, enunciates the theory that the 
lung was placed about the heart as a soft spring, 
that when passion was rife the heart might be 
refreshed and suffer less. Harvey’s discovery so 
eclipsed the work of his predecessors that it is easy 
to overlook their contributions to knowledge. These 
Dr. Moon has displayed in admirable perspective. 
He has done specially good service in recalling the 
observations of Servetus, who first described very 
clearly the pulmonary circulation and pointed out the 
function of the lungs in aerating the blood (and 
incidentally suffered martyrdom at Geneva for his 
heretical opinions). 

When we come to more recent times it is more 
difficult to assess the work of different physiologists 
and clinicians at their true value. On the whole, 
Dr. Moon’s attempt to do so is admirable. The 
name of Marey, whose researches in the physics of 
the circulation were of outstanding merit, is not 
mentioned, but he will doubtless find a place in a 
future edition. Cardiology is such a fundamental 
part of medicine that a survey of the gradual building 
up of the modern conception of heart disease will 
interest all doctors. 


PULMONARY TUBERCULOSIS. 
Its Etiology and Treatment. Second edition. By 
Davip C. Mutuvu, M.D. Brux., M.R.C.S., L.R.C.P. 
London: Bailliére, Tindall and Cox. 1927. 
Pp. 381. 12s. 6d. 

THE worthy Duke of Queensberry, when asked to 
give his opinion of the ‘‘ Beggar’s Opera,’’ observed : 
** This is a very odd thing, Gay; I am satisfied that 
it is either a very good thing or a very bad thing.” 
A similar judgment might be pronounced on Dr. 
Muthu’s book, a second edition of which has been 
published, for if this is not a good book it is a very 
bad book. A great part of it is devoted to maintaining 


the thesis that the tubercle bacillus is the effect and 


not the cause of tuberculosis. Dr. Muthu almost 
denies the bacillus the right to a name in suggesting 
that it may be the offspring of the pneumococcus 
(p. 51) and the brother of the gonococcus (p. 52). 
He holds that abnormal metabolism, the result of 
faulty hygiene, gives rise to changes in tissue cells 
which are thereby converted into morbid bacteria, 
and that these are thus the product of the body in 
which they are found. He states that the attempt 
**to connect epidemics with specific micro-organisms 
has not been successful.’’ He insists that we can have 
plague without rats, malaria without mosquitoes, 
and tuberculosis without tubercle bacilli. He has 
seen cases of cholera and bubonic plague occurring 
**through sheer fright or nervous fear,’’ and claims 
that others have noted outbreaks of small-pox, 
erysipelas, and even hydrophobia ‘‘ propagated by 
grave nervous apprehension.”’ 

Dr. Muthu blames the materialist blindness that 
prevents us from recognising that tuberculosis can 
be caused by fear ‘* without the intervention of micro- 
organisms.’’ ‘'Tuberculosisis the result of malnutrition 
and this is caused by faulty social conditions. ‘‘ We 
must decide,’’ he writes, ‘‘ whether tuberculosis is an 
infectious or social disease. We cannot have it both 
ways ... while believing in contagion we cannot 
consistently swing round and attack poverty, alcohol, 
bad housing, low wages, and other social evils.” 
Would he also maintain that those who believe 
alcohol to be the cause of drunkenness cannot con- 
sistently object to slums? Is he not himself having 
it both ways when he states that a parental history 
of tuberculosis is as common among persons who show 
no evidence of tuberculosis as it is among those who 
have definite clinical disease (p. 38), and that the 
children of tuberculous parents are more often tuber- 
culous than those of normal persons (p. 80)? No one 
familiar with the problem of tuberculosis will deny 
the importance of poverty, bad housing, bad feeding, 
and intemperance as factors that may determine its 
spread. Much that the author has to say on these 


subjects is true, but when he assumes the rdle of 
prophet his ready utterance betrays him. A tendency 
to exaggeration is evident in such a statement as that 
‘‘the Empire has grown at the expense of the health 
of the people.’’ Where was the Empire in the days 
of the Black Death, a pestilence due, if we are to 
believe Dr. Muthu, not to the plague bacillus but to 
faulty hygiene ? What growth had it attained in the 
year of the Great Plague ? 

A distinguished surgeon has stated that this is a 
book ** to make one think.’’ Dr. Muthu is right in his 
contention that the study of disease should not begin 
and end in the laboratory. He is right in his insistence 
that the study of tuberculosis should involve that of 
heredity, sociology, biochemistry, psychology, and 
even ethics. But study that is not based on research 
is profitless, nor are ‘‘ the intuitions of the mind and 
visions of the spirit ’’ of any avail if we fail to appre- 
ciate the meaning and value of evidence. 

THE FirzPATRIcK LECTURES. 
The History of British Midwifery from 1650 to 1800. 
By HERBERT SPENCER, M.D., F.R.C.P., Emeritus 
Professor of Obstetric Medicine in University 
College, London. London: John Bale, Sons and 
Danielsson. 1927. Pp. xxiv.+185. 15s. 

A FULL abstract of the FitzPatrick Lectures, 
delivered last year before the Royal College of 
Physicians by Dr. Herbert Spencer, appeared in 
THE LANCET of Nov. 12th. These lectures have now 
been published in extended form. Too often the 
more specialised parts forming the ‘‘ corpus” of the 
history of medicine have failed to give satisfaction 
because the writers have lacked either experience in 
the examination of records or any real practica! 
knowledge of their subject. It is, therefore, fortunate 
that the work of writing the history of British mid- 
wifery has fallen to the lot of Dr. Herbert Spencer, 
for while his obstetric experience is vast he has 
devoted much of his spare time to the study of the 
history of medicine. He is, therefore, doubly equipped 
for the task, and the book he has produced is an 
excellent piece of historical writing. 

Dr. Spencer adopts the biographical method, and 
while explaining the advances made in the seventeenth 
and eighteenth centuries, he tells us much that makes 
delightful reading concerning the lives of those who 
were pioneers in obstetrics. The book is written in 
a vigorous style. We congratulate the author upon 
the production of a volume which will take its place 
in the ever-increasing library of books dealing with 
the history of British medicine. The work takes us 
no further than the year 1800, but up to that date the 
task has been well performed. We look forward to 
a sequel bringing the story up to date. 


MUSCULAR MQVEMENT IN MAN. 
The Factors Governing Speed and Recovery from 
Fatigue. By A. V. Hii, Foulerton Research 
Professor of the Royal Society. New York: 
McGraw-Hill Book Company, Inc. 1927. Pp. 104. 
12s. 6d. 

Tuts book contains the George 
lectures delivered by Prof. A. V. Hill at Cornell 
University in the spring of 1927. It deals with the 
physiology of muscular exercise from the point of 
view of athletes, and is based largely on observations 
made in England and America (some being on the 
athletes of Cornell) by Prof. Hill and his colleagues. 
In the first five chapters the author describes the 
method of calculating the amount of energy produced 
during exercise from measurements of oxygen con- 
sumption, and discusses oxygen requirements, oxygen 
debt, buffering in the muscles, and the respiratory 
quotient. In considering the factors which determine 
the oxygen intake reference is made to the extra- 
ordinary amount of work which the heart may be 
called upon to perform. The next five chapters contain 
various mathematical calculations bearing on the 
maximal speeds attainable over different distances 
and the mechanical efficiency of the muscles, An 
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ingenious device is employed for accurate timing over 
short sections of the course, the runner carrying a 
magnet which induces currents in coils placed by 
the side of the track, the currents being recorded in a 
galvanometer. The last five chapters deal with heat 

roduction and other phenomena observed in isolated 
| saa muscle ; and a viscous-elastic model is described, 
the properties of which closely simulate those of 
skeletal muscle. The study of muscular movement 
does not arouse widespread enthusiasm among 
students when it is demonstrated by a frog’s sartorius 
lying on a thermophile; but the application of 
physiology to athletics awakes a new interest, and 
even those who are incapable of following all Prof. 
Hill’s mathematics can hardly fail to be fascinated 
by his story of muscular movement in man. 


NASAL NEUROLOGY, HEADACHES, AND EYE DISORDERS. 
By GREENFIELD SLUDER, M.D., F.A.C.S., Director 
of the Department of Oto-Laryngology, Washing- 
ton University, St. Louis. London: Henry 
Kimpton. 1927. Pp. 428. 50s. 

DuRING the last 10 or 15 years Prof. Sluder has 
devoted much attention to certain nervous disorders, 
especially some forms of headache, arising from intra- 
nasal disease, or at any rate influenced by intranasal 
treatment. He has written numerous monographs 
on various aspects of the subject, and has now brought 
this material together in one volume. Dr. Jonathan 
Wright contributes a short preface on chronic hyper- 
plastic inflammation within the nose, a condition which 
Prof. Sluder believes to be at the bottom of many of 
the disorders discussed in the body of the work. 

The book is a large one, and not only exacts, but 
repays, close and careful study. The first condition 
described is ‘‘ vacuum frontal headache with eye- 
symptoms only,’’ which the author defines as a low 
grade, unending headache established by closure of 
the frontal sinus, without nasal symptoms or signs— 
i.e., obstruction or secretion. It is made worse by 
use of the eyes, and these patients have ocular 
symptoms only; the air is partly absorbed in the 
sinus and the negative pressure causes the walls to 
be sensitive. The thinnest part of the wall is at the 
pulley of the superior oblique muscle, and the nasal 
origin of the trouble is revealed by tenderness at this 
point and internal and posterior to it (Ewing’s sign). 
The author believes that the mechanism of the closure 
is a combination of unfavourable anatomical settings 
with hyperplastic changes in the soft parts and bone, 
and he provides a very thorough description of the 
anatomy of the infundibular region of the nose. 
The treatment he recommends first is to apply 
astringents to this region, and he relates a case in 
which this kind of headache of five years’ duration 
was permanently cured by application of 2 per cent. 
silver nitrate about 12 times over a period of three 
weeks. If this fails, he frees the inlet to the anterior 
ethmoidal labyrinth, at the same time removing the 
anterior two-thirds or three-fourths of the middle 
turbinal, by a somewhat difficult operation involving 
a very high incision, 2 mm. from the cribiform plate. 
The results of this operation are reported in six cases, 
but it would have been very helpful to other rhino- 
logists had Prof. Sluder indicated how frequently a 
cure may be expected from simple and how frequently 
from operative treatment. The relative frequency 
of this kind of headache is difficult to estimate, and 
all experienced rhinologists will have met cases of 
headache of all kinds temporarily ‘‘ cured” by all 
kinds of operation. It will be a step in advance if Prof. 
Sluder’s description enables the rhinologist to identify 
one type curable by comparatively simple methods. 

Anterior ethmoidal, that is to say naso-ciliary, 
neuralgia is a rarer condition identified by the 
author’s clinical description ; it is due to the anterior 
ethmoidal nerve, and the pain ceases at once on 
application of cocaine to the point of entrance of 
the nerve into the nose; the condition may be 
treated by injecting the nerve in this situation. 


or Meckel’s) ganglion and the neuroses traceable to it. 
The most direct of these is the ‘‘ lower half headache,’’ 
with pain in the roof of the nose, upper or lower jaw 
and teeth, the eye, and the ear, especially at a point 
2 inches behind the mastoid; the ‘ sympathetic 
syndrome ’”’ is much more complex and _ includes, 
besides rhinorrhoea and photophobia, an astonishing 
variety of symptoms, whose connexion with the 
spheno-patlatine ganglion it is impossible to trace. 
Prof. Slhuder gives full details of the method of 
injection of the ganglion. The final chapters relate 
to his technique for opening the maxillary antrum, 
and to the subject of orbital abscess, neither of which 
have any bearing on the contents of the rest of the 
book, and might have been omitted with advantage. 
A notable feature of the work is the detailed anatomical 
study of the regions concerned, and it is profusely 
illustrated. 

The book contains much to interest, not only the 
thinologist, but the ophthalmologist, neurologist, and 
general physician. 


DIPHTHEROIDS AND STREPTOCOCCI, 
Annals of the Pickett-Thomson Research Laboratory. 
Vol. No. 2, pp. 175; Vol. pp. 301. 
Edited by D. THomson, O.B.E., M.B., D.P.H., 
and R. THomson, M.B. London:  Bailliére, 
Tindall and Cox. 1927. Price per vol., 42s. 
THESE two volumes comprise studies of the diph- 
theroid group of bacteria and of the streptococci, 
made upon rather unconventional lines. The authors 
have been at immense pains to abstract the literature 
of the subject, and the results of this occupy the 
major portion of both volumes, which are thereafter 
supplemented by some account of their own views 
and personal investigations. As regards the latter, 
their method in the case of the diphtheroid bacilli 
is to catalogue each species which they have met 
with, recording the ordinary morphological and 
biological features, and then to photograph the 
organisms and to reproduce the photographs of 
colony form and microscopical appearances, which 
they believe to be of great importance. Over two 
hundred photographs of diphtheroids are reproduced. 
The criticism which most bacteriologists will make 
against this procedure is that too great confidence is 
placed on the permanence and fixity of morphological 
characters which, it is generally held (though perhaps 
with over-emphasis), are of little or no reliability in 
comparison with biological tests. 
The volume which deals with the streptococci is 
also essentially a literary review of the subject rather 
than a serious contribution of original work. Out of 
a total of 300 pages of letterpress, 250 are of this 
nature. There follows a short article by Dr. Warren 
Crowe, upon his scheme of streptococcal differentia- 
tion, and the book is completed by a bibliography and 
57 full-page half-tone and colour plates. The biblio- 
graphy includes references to more than a thousand 
original papers, a fact which bears witness to the wide 
reading and inexhaustible energy of the editors. 
Many of the papers are abstracted copiously, and 
long quotations, sometimes occupying several pages, of 
the more important ones occur. In fact, as a résumé 
of what has been written and said about the vexed 
question of streptococcal activities and classification, 
no single review has ever been published which 
approaches this, and the volume, theref« has 
considerable value as a work of ready reference. 
With regard to the original matter in the book. 
the authors have collaborated with Dr. Warren Crowe 
in propounding a scheme of classification based 
primarily upon colour changes in ‘‘ chocolate ’’ media 
containing heated blood. They describe five main 
groups upon these grounds with a total of 20 sub- 
groups which emerge when hemolytic ability, colony 
form, and morphology are considered. Within these 
sub-groups they differentiate types upon the basis 
of sugar tests. This classification is supplemented by 
the reproduction of the photographic characters of 
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species. That these differences exist under the 
conditions of observation is beyond doubt, but the 
larger question of whether their significance is that 
which the authors attribute to them remains open. It 
would be possible for any sufficiently ingenious and 
patient person to classify the pebbles on the seashore 
into innumerable species if their individual characters 
were observed with sufficient detail. 


PRACTICAL BACTERIOLOGY, 
ANIMAL PARASITOLOGY. 
Eighth edition. By E. R. Stirr, A.B., Ph.D., 
M.D., Rear-Admiral, Medical Corps, and Surgeon- 
General, U.S. Navy. London: H. K. Lewis and 
Co., Ltd. 1927. Pp. 837. 24s. 

Tus is essentially the practical pathologist’s 
handbook. There is hardly a laboratory of any size 
in the English-speaking world in which it does not hold 
an honoured place—a place, moreover, from which 
it is frequently removed for reference. The eighth 
edition is of the same format as its immediate 
predecessors and is only slightly larger. The author 
manages in succeeding editions to pack increasing 
amounts of information into the book, with only a 
very slight increase in bulk; this can only be 
achieved by a masterly utilisation of every square 
millimetre of available space, even to the insides of 
the cover and the fly-sheets. The new edition has 
been brought thoroughly up to date. In the chemical 
section the tests for liver function are competently 
dealt with and the technique for the van den Bergh 
reaction, both quantitative and qualitative, is fully 
set out. In the section on blood the new knowledge on 
the platelets and the hemorrhagic diatheses is ably 
summarised. The section on grouping and matching 
of blood constitutes the only exception to the 
admirable brevity and conciseness elsewhere through- 
out the book. The subject is made rather more 
involved than necessary, and in grouping and matching 
the unnecessary complication of citrating and spinning 
out the red cells is advocated. It is interesting to 
note that Admiral Stitt still holds that evidence that 
the common cold is “ catching” is ‘“ academic.”’ 
This seems to indicate some individual peculiarity 
of experience on his part. 


BLoop WorK, AND 


BirtH INJURIES OF CENTRAL NERVOUS SYSTEM. 
Part I. By FRANK R. Forp. Part II. By BRoNsoN 

CROTHERS and MARIAN C. PUTNAM. (Medicine 

Monographs. Vol. XI.). London: Bailliére, Tindall 
and Cox. 1927. Pp. xiii.+164. 18s. 

Ir is surprising that so little has been written on 
the subject dealt with in this monograph. In 
this volume two papers by different writers have 
been brought together, the first on Cerebral Birth 
Injuries, by Dr. F. R. Ford, of the Johns Hopkins 
Hospital; and the second on Cord Birth Injuries, 
by Dr. Bronson Crothers and Dr. Marian Putnam, 
of Harvard. Dr. Ford’s paper does little more 
than define the subject, and it is to be hoped 
that he will continue his work, for an adequate 
presentation from the clinical standpoint is badly 
needed. He describes the needful spadework and how 
the cases of birth injury are being separated off from 
those of congenital and developmental defect. For 
instance, he says: ‘‘ Convincing evidence has been 
gathered that the congenital diplegias which con- 
stitute by far the largest group of infantile spastic 
palsies, as seen in the pediatrics department, are not 
to be attributed to meningeal hemorrhage at birth, 
but are the result of various pathological processes 
of intra-uterine origin.’’ With this view neurologists 
in this country were already familiar from the work of 
Dr. James Collier, to which there is made abundant 
reference. Hydrocephalus also, according to Dr. Ford, 
is in most cases not the result of injury of the brain 
at birth. When he has disposed of two great groups 
of cases the author has found few left to describe, but 
in our opinion he has devoted insufficient space in 


form his subject. He discusses approximately 50 
cases in which the diagnosis of intracranial birth 
hemorrhage was made or suspected. Out of the 
whole group only seven survived, and of those seven, 
only one developed any permanent symptoms. Dr. 
Ford says: ‘* The common diffuse meningeal hemor- 
rhage, which is not large enough to cause death, 
apparently leaves no residuum in the overwhelming 
majority of cases. The real birth injuries to the 
brain are caused by the rarer intracerebral hemor- 
rhages and necroses, by depressed fractures with 
laceration of the brain, and, undoubtedly, by some 
more or less encapsuled meningeal hematomas which 
compress and soften the cortex.’’ We cannot agree 
that such cases are rare, and it is precisely their clinical 
pictures which require to be defined and correlated 
with the pathological conditions. 

The more limited subject of cord birth injuries has 
been excellently handled by Drs. Crothers and 
Putnam; their paper is most instructive. It is 
surprising that they should have been able to collect 
28 cases of this kind within a few years, for these cases 
seem to be rare in this country ; presumably their 
relative rarity must depend on some difference in 
obstetric technique. Dr. Crothers and Dr. Putnam 
show that they are due to severe traction on the legs 
and trunk in cases of breech presentation; as a 
result of such unphysiological’’ force the spinal 
cord is torn, and the resulting syndrome depends on 
the extent and level of the injury; doubtless the 
patient’s general condition also has some influence on 
the vitality of the distal portion of the cord. The 
authors are careful not to throw blame on obstetricians, 
but they say: * The striking contrast between the 
apparent incidence of injury and the almost total 
ignoring of the subject by writers of obstetrical text- 
books justifies us in suggesting that a definite shift 
of emphasis is desirable.’’” These papers together 
form an important contribution to the subject of 


birth injuries of the central nervous system. The 
book is beautifully got up. 
AIDS TO BIOCHEMISTRY. 

By E ASHLEY CoopER, D.Sc. Lond., F.L.C., 


A.R.C.S. Lond., and S. D. NicHonas, B.A. Oxf., 
A.1.C., Lecturers in Chemistry, University 
Birmingham. London: Bailliére, Tindall 
Cox. 1927. Pp. vii.+188. 4s. 6d. 

ONE who attempts to write on “ Aids to Bio- 
chemistry ” in a small volume of some 180 odd pages 
must be an optimist. In the first place, biochemistry 
is composed of so many different branches extending 
from chemical physiology and pathology on the one 
hand, down to leather-tanning industries on the 
other, that it can only be possible to supply aids to 
one branch of the subject at a time. In their preface 
the authors state that the book is intended to present 
the general principles of biochemistry to medical and 
science students, so that they have more or less 
committed themselves to the physiological side of 
biochemistry ; but they do not show themselves to 
have a broad conception of the subject as a whole. 
For instance, although the sections dealing with the 
pure chemistry of the fats, carbohydrates, and 
proteins are fairly clear and form an adequate 
summary, the physiological aspects of these bodies 
are not considered at all. ‘he authors may have 
felt that lack of space prevented the consideration of 
that side of the question, in which case it was surely 
a mistake to include a summary of the chemical 
aspects of some of the alkaloids with which the 
medical or physiological student is but little concerned. 
The space would have been much better employed 
in the consideration of metabolism. Again, the 
chapter on colloids is so condensed as to be prac- 
tically useless, since the more important classification 
is, according to most people, the separation of the 
colloidal solutions into lyophilic and lyophobic. 
This important point is not mentioned. 


The authors have undertaken a difficult task. 
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chemical standpoint for the book to be of practicai 
service to medical and science students. Their book 
would have been of greater value if the chemical had 
been better balanced by the physiological aspects of 
biochemistry. 


ANTE- AND PosT-NATAL WELFARE. 
The Principles of Antenatal and Postnatal Child 
Hygiene. By W. M. FELDMAN, M.D., M.R.C.P. 
Lond., F.R.S. Edin. London: John Bale, Sons 
and Danielsson. 1927. Pp. 743. 25s. 

AN adequate summary of the contents of this 
remarkable compilation can hardly be given in a 
small space, owing to the diversity of the material 
which has been assembled. It is intended both for 
the lay and the medical public, and especially for 
those who are concerned with some branch of ante- 
or postnatal welfare. Information is given on every 
aspect of child study—historical, literary, biological, 


and practical. For example, an historical survey of 
child welfare ranges from Babylonian times to’ the 
present day, and is illustrated by photographs of 
classic tablets bearing on the subject, and of a larg: 
number of pediatrists of past and present years. 
A chapter on heredity contains a concise summary of 
the principal theories, and a discussion of the applic: - 
tion of Mendelian laws to disease in general and t,, 
mental defect in particular. Another chapter «, 
biometrics presents the essentials of the statistica| 
method to such readers as possess some knowledg« .\/ 
the higher mathematics. The theory of nutrition, t}.- 
practice of feeding, prevention of disease, physica! 
and mental development, and many other branches 
of child study are depicted in like manner, the 
accounts being valuable, yet not so technical as to 
limit their utility to purely professional readers. 

Dr. Feldman may be congratulated on having 
produced a volume which is original and attractive. 


Inbentions. 


NEW “LOOP TRACTOR” FOR USE IN 
GASTRO-INTESTINAL ANASTOMOSIS. 
MANY surgeons to-day consider that there is a reai 
element of danger to the patient in applying any form 
of clamp, even if rubber-protected, to an already 
partially devitalised intestine for the purpose of 
doing an anastomosis. The clamp is often applied 
for a period of from one to two hours or less, depending 


clamp and is devoid of these dangers. 
where clamps are not used, bleeding points can 
be seen and ligatured before the anastomosis is 
completed, thus reducing the danger of  post- 
operative hemorrhage. Before opening the intestine 
it is advisable to strip its contents downwards, 
while the stomach, if safe to do so, should be 
emptied before operation. 

The illustration shows the ‘loop tractor” in 
use. Its object is to suspend the intestinal loops 
in a taut position for suturing, and it consists 
of a metal frame 5 inches by 7 inches, rectangular 
in shape, and having a holding button situated at 


In addition, 


upon the dexterity of the surgeon. The degree of com- the middle of either end. The button is seated 
pression exerted closely on the 
will necessarily frame so that a 
vary with the suture passed 
judgment of the around it once 
operator. grips without 

Deaths from tying. A fine 


perforation or 
hemorrhage due 
to necrosis 
occurring on the 
line of the con- 
stricting clamp 
have been 
recorded in 
several instances 
in the hands 
of thoroughly 
experienced 
surgeons. The 
cause of death 
was. discovered 


linen-holding 
suture is the one 
of choice for this 
purpose. The 
frame is placed 
to surround the 
abdominal in- 
cision and rests 
on the sterile 
towels ; the loops 
of intestine are 
brought up 
through the 
frame and the 
desired length of 


at autopsy. each loop is 
Clamps, as picked up with 
usually applied, tissue forceps. 
impede the oper- The loops are 
ation, obscure then brought 
the bleeding 


points, and make 
accurate closure 


parallel to each 
other and a 


at the angles of 
the anastomosis 
especially  diffi- 
cult. One surgeon told me he had abandoned the use 
of clamps entirely on account of the above-mentioned 
complicatious. 

It has been the custom where clamps were not 
used in doing such operations to suspend the loops 
at either end by a suture grasped in forceps and 
neld by an assistant whose hands, at best, are 
unsteady and in the way of the surgeon. The 
tension 1s variable and uncertain, and the suture 
line as a result is often imperfect. The device 
described overcomes all the defects above men- 
tioned and releases the assistant for more important 
duties. 

The instrument which I have devised will, in 
my opinion, perform very well the work of the 


Loop tractor for gastro-intestinal anastomosis. 


linen suspensory 


suture passed 

through a small 

bite, of peri- 

toneal and muscular coats only, at either end of 
the anastomosis. The ends of these sutures are 


grasped and drawn firmly in opposite directions 
and wound around the button on each end of 
the frame, as shown in the illustration. Thus the 
loops are held firmly on the stretch while stitching 
is being done. 

After thoroughly testing the forms of clamp 
I have come to the conclusion that this method 
renders these operations less difficult, secures a 
greater degree of safety to the patient, and that 
the loop tractor does the work of an assistant and 
does it more efficiently. 

WARREN H. LANG, M.D., F.A.C.S. 


Vancouver, B.C. 
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